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SUMMARY
This research has been about the Impact of computer based technology on peoples' 
jobs and what contribution research, in the field of job design, can make in its effective 
introduction. In what has often been described as the second industrial revolution, 
do the advantages of computer based technology have to be at the expense of 
people and their sense of involvement and satisfaction? What contribution can job 
design make on the introduction of these new systems and what are the conditions 
in which effective job design can apply?
To answer these questions, I conducted a literature survey and field research into 
six cases. These cases included both blue and white collar situations in 
manufacturing and service industries. Each case involved the introduction of 
computer based systems of manufacturing or information.
The evidence from my research shows that, while the effects on people and their Jobs 
can often be negative, this need not necessarily be so. Changes in technology 
provide unique opportunities for change in the management and organization of 
work and the participation of people in the planning process. However, whether 
this is done or not, depends largely on the assumptions of management and their 
involvement in planning the changes. The evidence shows that where people adopt 
a socio-technical perspective, recognizing that the technical changes require 
changes in attitudes, organization and management processes, it is possible to 
realise the full potential of both people and technology. However, achievement of 
these conditions may imply changes in the culture of the organization itself in order 
to maintain its effectiveness in today's complex and challenging environment.
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PARTI
THE FORM OF THE RESEARCH
1
CHAPTER 1 - FIELD, ORIGINS AND APPROACH
As a one time Personnel Manager and Management Consultant In Industry, I have 
always been interested in the involvement of people at work. This interest has 
continued into my current role as a lecturer, researcher and training consultant. I 
have always believed and found much evidence to support the notion that the 
effective involvement of people at work can do much to enhance not only their job 
interest and satisfaction, but also the effectiveness of the firm or organization for 
which they work. This issue and the effective utilization of people assumes an even 
greater importance in today's circumstances of increasing cost constraints. 
Management have faced the continuing challenge of achieving their objectives with 
fewer people while still retaining the goodwill and the commitment of the staff 
involved.
In the 1950's and 1960’s concern amongst management for productivity and 
participation led to significant experiments and developments in terms of the design 
of peoples' Jobs and organization of work. These initiatives contrasted with previous 
phases and strategies such as work study and Industrial engineering in that they 
took the human factor and peoples’ motivation and needs into account as well as 
economic and technical considerations. Also, in comparison to the developments in 
ergonomics which was largely confined to the physical factors associated with people, 
job design looked further to incorporate peoples' psychological and social needs into 
the design and organization of their work. This movement, which has been well 
documented, (see my own book, Bailey 1983) culminated In the late 1970’s when the 
recession diverted managements' attention from longer term developmental strategies 
to shorter term cost cutting and survival tactics. However, while initiatives and 
innovations such as Job design might have suffered in that type of climate this was 
not before some quite impressive results and benefits had been recorded from these 
innovations, so that what may have originally been seen by many managers as one of
  ,. i
the latest managerial techniques such as JIT or Quality Circles, job design has now 
become accepted by many people as sound management practice that should be 
incorporated in the management processes of any organization.
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During the late 1970'S and 1980's management have increasingly been looking to new 
technology, particularly in the form of computers for information technology and 
automated manufacture, as the means of increasing efficiency and maintaining 
competitiveness in an ever more competitive world. Thus, we have seen on an 
Increasing scale, the rapid introduction of computerized systems for management 
information and control in offices and computer assisted systems of manufacture on 
the shop floor. These innovations have largely been dominated, not surprisingly, by 
technical and economic considerations and their effect on people and the quantity 
and quality of the employment afforded has more often than not been a secondary 
consideration. In what is therefore a major swing away from social and human 
considerations of organizational effectiveness to the dominance of economic and 
technical considerations one must ask what effect this has had on people and their 
sense of involvement and satisfaction and further than this what is the effect of these 
issues on the ultimate survival of the enterprise.
In what has by many people been described as the second industrial revolution are 
we making the same mistakes again? Does the application and introduction of 
computerized systems of information and manufacture, as with mechanisation in the 
previous industrial revolution, necessarily mean fewer and less interesting j obs? Do 
we have to accept the implications of what has been described as technological 
determinism (Davis and Taylor 1979) or are there options and alternatives in the 
disposition of people and technology? What relevance have the concepts and 
approaches of job design and work organization to the new situation and how could 
they be applied in practice? How adequate are current perspectives and theories to the 
challenge presented by the new technological age?
While this research has in one sense a narrow focus, namely the design and 
organization of peoples’ work in automated and computerized settings, it is linked 
with and draws on many functions and disciplines associated with the management 
of organization. From a management point of view the introduction of these new 
systems is related to the strategic development of the organization as well as its 
operational effectiveness. Thus, the reasons why management introduce new 
technology is likely to have considerable influence over the way it is introduced and
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potentially to relative roles of people and technology In the new systems. Similarly, 
the industrial relations climate and traditions of the organization will influence the 
manner in which technology is introduced and the degree of employee and trade 
union influence and participation in the process. Production engineers and system 
analysts in their role as system designers are acting as change agents in the 
introduction of new technology and therefore their perspectives and values are likely 
to heavily influence the design of the system and the relative consideration given to 
economic, technical and social factors. For example, we need to recognise that 
changes in computer design from mainframes to mini- and micro- computers have 
opened up options and alternatives in terms of organization design that would not 
have been possible in the past. Mention has already been made of techniques such 
as work study, industrial engineering and ergonomics all of which have relevance 
to the design of a manufacturing or information processing systems.
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However, it is the developments in thinking about job design and work organization 
that are most pertinent to this research and in this regard the recognition that we 
are dealing with what is essentially a socio-technical system is central to the field 
of study. The work of the Tavistock Institute and the development of socio-technical 
systems theory with its overall perspectives and criteria for effective job and work 
group design has provided the Initial conceptual framework in which this research is 
set (Trist 1981).
D ecisio n  to  en gage in  research
Encouragement to investigate this area and the implications of the introduction of 
new technology came from my own boss, then Head of the Regional Management 
Centre in the early 80’s. At this time I was still very much involved with job design 
and my initial reaction was mixed because while I recognised its significance, I had 
some anxiety over my lack of knowledge and understanding of computers. This 
factor and the fact that many people do not understand and are fearful of computers 
maybe one of the reasons why technology dominates so much in the introductory 
phase.
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A further feature that unsettled me and tipped me Into action was when one of my 
colleagues in the computing department asked me to speak at a research seminar 
on the impact of the computer on the nature ofpeoples'work and I realized with some 
concern that I realty did not know the answer to this Important question and could 
not, with authority, speak at the seminar.
At the time I was also engaged in writing my book on Job Design and Work 
Organization (Bailey 1983) and from discussion with colleagues in the field and the 
comments of the reviewers on my proposed book it became evident that this was a 
development I must address and was perhaps the major issue in the field of job 
design and work organization in the current decade.
I had the opportunity as a member of the Association for Teachers of Management 
to register on the research training scheme for teachers of management at Aston 
University Management Centre. This formed an invaluable opportunity to explore 
the issues involved in undertaking this type of research and some of the possible 
methods involved. It was my involvement on this scheme which helped me to 
formulate my proposal for the research and to register it with Bath for a Phd.
R esearch  o b jectiv es
The objective of the research was therefore to explore the contribution of job design 
concepts and approaches to the effective introduction of new technology and 
specifically:
1. How far can human factors and peoples' needs be taken into account in the 
design of computer automated systems and of information and manufacture 
without jeopardising the technical integrity and economic effectiveness of these 
systems?
2. What role can job design play in the design and implementation process and how 
appropriate and adequate are the models and instruments available? Is it 
possible to create a situation in which the needs of both people and technology 
can be met and how can this be achieved to the satisfaction of those concerned?
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3. Why is it when evidence exists of the negative consequences of the arbitaiy 
application of computer systems of automation and information, that 
management fail to utilize the knowledge that already exists in terms of job design 
and work organization?
4. What are the factors that need to be considered when introducing new 
technology and what are the constraints and opportunities that will influence its 
effective implementation? What form should a strategy take for achieving these 
aims?
R esearch  approach
My approach was developed during the formative early stages of research, especially 
my study of the literature. The early stages enabled me to clarify not only what I 
wanted to study, but how I would go about it. Whereas I had started out with a 
concern to establish the effects of computer systems on job content and satisfaction, 
my enquiries, my own hunches and my experience suggested that there was much 
more to it than that. While investigation at the level of the impact of technical 
change on the individual, the content and design of their jobs was clearly relevant, 
a number of other issues and factors would be involved. Thus, in conducting my 
field work I would need to look at factors such as strategy, structure, the role of 
management and of supervision, communication, and participation in the design 
and introductory process. Thus, the focus and the level of the research at which 
data was obtained would have to reflect these factors. Similarly, the perspective of 
the research would have been sufficiently broad to take all of these variables into 
account.
While my initial investigations had influenced my thoughts regarding the level of 
the research and the number of variables to be encompassed, it had also influenced 
my ideas about the process to be employed. It was clearly going to be very 
important to study the actual process by which technological change was introduced. 
The objectives, the motives, the needs and expectations of all the parties involved 
would influence the final outcome and balance of the factors and variables involved.
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All of this suggested that the research would be more fruitful and get nearer the 
truth If it was based on case studies with as much intimate involvement on my own 
part as possible. This approach, as opposed to the statistically based survey type 
research was, in my view, likely to provide much richer evidence of the issues 
involved. It also fulfilled my own need to get out and get in there and see for myself 
what it was all about.
While this was my own preferred strategy and method, it could be challenged in 
some quarters as being less rigorous and lacking in direction. Certainly , my 
experience of the Aston School of Research was of an almost mechanistic, structural 
and statistical approach which did not appeal to me and seemed to preclude the 
essential human and social nature of the process. Thus, I opted for a more inductive, 
qualitative approach where I, myself, with my own beliefs, knowledge, Interests and 
experience, was the main research instrument collecting and analysing the data 
through my own perspectives.
This approach is well founded and is based on the Ideas expressed in 'grounded 
theory* Glazer and Strauss (1967) which I had been impressed with when studying 
approaches and research methodology. This approach, rather than closing off views 
and aspects of the investigation, opens up potentially relevant issues.
Concern for the process of change also meant that wherever possible one would 
undertake a longitudinal study* rather than a 'snapshot' at a particular point in 
time, although the opportunities for doing this are more limited and there are risks 
involved.
In all the strategy adopted was perhaps a relatively high risk strategy. Problems 
might be expected in obtaining the necessary access and the freedom to obtain the 
required information. In the event, through the good offices of my colleagues, 
existing and new contacts, I Was able to gain access for depth investigations in six 
different, but complementary situations. This was achieved from a continuous process 
of scanning for suitable cases and illustration. I made contact with a number of different 
organizations often involving visits and detailed discussions which were all informative
In relation to the research. However, the cases selected were chosen because they 
provided the best opportunities for my Involvement and Illustrated particular points 
In relation to my overall thesis.
My own role In each of the cases varied considerably with the circumstances 
concered. In some cases I acted as an Interested observer, in others as an expert In job 
design. In some situations I was In the role of action researcher, whereas In others 
I acted as a consultant. However, in each situation, having negotiated a role. I was able 
to collect the type of data I needed for the purposes of my research and my faith In the 
approach I adopted has been borne out in practice.
C on n ection  w ith  cu rren t w ork
Two activities In my current work have Influenced my thinking and approach to 
the research.
The first of these has been my continuing Interest and in volvement In running a 
specialised option course for the Diploma In Management Studies. Initially this 
course was on Job Design, but more recently. Increasing Interest In computers and 
their application has meant that the emphasis and title of the course has shifted to 
Job Design and New Technology. This has provided an annual opportunity to review 
my own thinking and findings in this area with a group of Informed and Interested 
students.
Apart from discussion and Input on the theories and concepts of job design and work 
organization we take the opportunity to visit a number of organizations. Here we see 
the Issues of work organization and the impact of new technology at first hand and 
as a result semi-structured observations on the part of ther students, share and 
exchange our findings and Impressions following these visits. In addition we also 
have Inputs and discussion from trade unionists, managers and specialists on factors 
such as stress and new technology, new technology agreements and the 
development of advanced manufacturing systems.
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This course, apart from providing an occasion to take stock of the 'state o f the art ' 
in this field has also provided some valuable contacts, field visits and research sites 
and I took the opportunity to write up what we do and some of the impressions I 
have gained in the form of an article that was subsequently published in Industrial 
and Commercial Training (Bailey 1980).
In this, I described our impressions following some visits to a Computerised Order 
Entry System at Coca Cola, to CAD applications at British Aerospace to a Flexible 
Manufacturing System at Crewkeme. In each case, while there may have been 
some negative consequences, eg in terms of loss of variety or Increased pressure from 
working with a VDU, the general reaction to the new technology appeared to be 
favourable. People enjoyed the challenge of the new equipment and appreciated 
its ability to enhance their own efficiency and effectiveness. In these cases and at 
the FMS at Crewkeme in particular, there was evidence that it had been possible to 
combine the needs of the technology and those of the people with a degree of 
success and far from the 'gloom and doom ' people often say is associated with its 
introduction, a very positive and optimistic view seemed to be emerging.
The second important influencing factor in conducting this research has been my 
involvement with the International Association of Management Institute and the 
European Institute of Scientific Management, IASM, who have hosted a bi-annual 
international conference focussing on New Technology and the management, 
organizational and cultural issues in its introduction.
This has provided me with an invaluable opportunity to present papers based on my 
own research, to obtain reactions from others in the field and to keep abreast of 
research and publications in this field on an international basis. My papers for 
these conferences in Helsinki 1984, Budapest 1986 and Yugoslavia 1988, form the 
basis of several of the cases in my thesis. This, and my involvement with the 
University and with my supervisor, has provided an important source of motivation 
and encouragement to me in undertaking the research.
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CHAPTER 2  - STRUCTURE OF RESEARCH
T he sta rtin g  p o in t
The thesis Is an account of the personal Journey I made In conducting this research. 
An outline of the structure of the research Is shown at Figure I, together with the time 
scale. Figure 2.
The starting point for me was my knowledge and Interest In Job design. I believed 
that it was possible to design and organize people and work for both job satisfaction 
and efficiency and from my own and other peoples’research I believed I could prove 
this. This knowledge and my Ideas was reflected In my book on Job design.
However, the advent of new technology and computer systems of Information and 
manufacture represented a challenge to this position and I recognised that while I 
was an authority on job design I really did not know what the Implications of new 
technology for Job design were. On the face of it. It appeared that the technical and 
economic benefits of computers undermined the potential role and contribution of 
people and that technical imperatives Inhibited the opportunities for job satisfaction.
I began, then, very much at the level of Individuals and their Job and what was the 
Impact of computerization on the nature and content of peoples' work. Knowledge 
of job design has suggested that characteristics such as variety, autonomy, 
feedback and social Interaction were Important to job satisfaction and peoples' 
sense of Involvement. Therefore, I needed to know how far computerization In either 
the office or on the shop floor, enhanced or detracted from these characteristics.
A further Issue at this and subsequent stages was how far the factors Involved were 
similar or different In the office as opposed to manufacturing situations. Thus, while 
much of my own experience related to manufacturing, I was also keen to explore 
the position In the office. However, I had concerns as to whether it was realistic to 
explore both situations and yet I needed to know about the relevance of job design 
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S ta ge 1: L iterature su rvey  o f th e  im p act o f n ew  tech n o lo g y
My approach to the Investigation was therefore on a broad front exploring the Impact 
of computerization In a wide range of office and manufacturing situations. Initially 
this was achieved through a study of the relevant literature and of published cases 
on the Introduction of new technology and this represented the first stage of the 
research.
Thus, for example, in Stage I, I looked at office applications such as the 
computerization of production control and sales order processing, the introduction 
of word processing and computer aided design. In manufacturing I looked at 
computer numerical control of machinery, robotics, process control and flexible 
manufacturing systems. In all of these areas I was interested to identify the effects 
that computerization had on the nature of peoples’ work and wherever possible the 
Impact on the characteristics of their jobs. I was also interested to note any effects • 
that the approach adopted to work organization had on these aspects and if this 
could counteract some of the possible negative effects that arose.
S tage 2: V ision s o f th e  fu ture
During 1984,. while reviewing published cases on Job design and new technology,
I started to scan for any cases in the field involving the application of new 
technology. I wanted to see for myself what was actually happening and if possible 
to obtain data on the issues concerned at first hand. While I had looked at many 
job design situations in practice my experience of new technology and computer 
systems was more limited. It was therefore important for me to see these new 
applications and learn something of the new technology itself. I was also seeking 
examples of applications that demonstrated an awareness of the human factors 
concerned. This initial field work represented the second stage of the research.
An article by Mark (1981) in the New Scientist which described a flexible 
manufacturing system (FMS), part of the Normalair Garratt Group at Crewkeme, caught 
my attention because it spoke of 'thefactory of thefuture' and because reference was 
also made to the use of teamwork. I had the opportunity to take a group of students 
to visit the factory as part of the DMS residential week. The visit proved to be very
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illuminating and I was able as a consequence to gain access for further research. This 
case study proved to be vexy useful and significant in that it demonstrated the value that 
alternative forms of work organization such as group working can have in the 
introduction of new technology. It also revealed useful information about the structure 
and style of management required in such situations.
From my studies of the literature I developed a questionnaire to serve as a guide for 
data collection (see Appendix 1). This was based on a broad socio-technical systems 
model (see Appendix 2) which I developed out of my work at Aston, which identified 
some of the key variables in the system. By this stage, although I recognised that 
new technology would have significant impact on the nature and content of the 
jobs, I realised that potentially there were many other factors and variables involved. 
Thus, my approach to the investigation at this stage was on a broad front with the 
intention of exploring a number of related issues such as the organization structure, 
the role and style of management and the approach adopted to the introduction of 
the changes, as well as the effect on the nature and characteristics of the jobs 
concerned.
Detailed discussions were held at the FMS site itself at Crewkeme, in particular with 
the factory manager, about the operational aspects of the new system and with the 
workforce about their jobs. Use was made of the Hackman and Oldham Job 
Diagnostic Survey to tap peoples' reactions to their job characteristics and this 
was combined with group discussions to verify and explain their responses and to 
obtain their reactions to the wider issues of their involvement on the site.
The value of this case was in its illustration of the need for and benefit of changes to 
the social structure of the organization as well as to those involving the technology., 
While not necessarily as a result of conscious planning the changes to the work 
organization and to structure and style of management concerned, significantly 
affected peoples' satisfaction and sense of involvement and the ultimate match 
between the human and technical systems involved. In this sense it provided me 
with a *vision of the future? and an indication of what might be possible through the 
conscious application of job design techniques.
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In the autumn of 1984,1 was Invited to visit Westlands Aircraft at Yeovil who were 
actively employing the application of new technology to various aspects of the design 
and manufacturing operations. My contacts were particularly with their Research 
and Technology Division who were responsible for identifying opportunities for 
computerization and automation and for initiating feasibility studies.
From my discussions there it became apparent that they were concerned for and 
conscious of the human and oiganizational aspects and implications of their work 
and were anxious to develop this. As a consequence I became involved as a 
consultant and source of advice to them in this field.
Our investigation on the automation of aircraft loom building presented particularly 
interesting opportunities and challenges. In modem aircraft and helicopters 
increasingly complex wiring looms are required for the instrumentation and control 
systems. However, the manufacture of the looms has been a very traditional craft- 
based activity in a heavily unionised part of the company. The loom building task 
which I was able to observe was tedious and very laborious and it could take weeks 
for one person to build a single loom. While the technical opportunities for 
automation offered the company considerable potential savings in labour and in 
the time taken to build the loom, the human and industrial relation implications 
of making such changes were quite formidable.
The company therefore decided to approach the change on a totally participative 
basis involving the trade unions, and the workforce planning the change. A small 
group of loom builders were seconded to the R & T division and together with their 
engineers they designed a mutually acceptable solution. They, described what they 
were doing as 'job design' without actually realising that this was an identifiable 
process and technique on which a considerable amount of information and knowledge 
was available.
While union sensitivity inhibited my direct involvement in this particular case, I 
was able to obtain much of the necessary data on the changes and options 
considered and on the reactions of the staff concerned. My own role became more of
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a facilitator helping those in the company to do job design rather than being 
involved directly myself.
However, this case study was invaluable as an example of a participative approach 
to Job and system design. It demonstrated very effectively how involvement in the 
planning and change process can lead to an acceptable match between the 
technology and the people concerned. However, in addition it yielded some most 
useful data about the role of technologists as change agents and their part in the 
work organization development process.
These two cases which, over a period of 12/18 months, I had the opportunity to 
study in some detail provided me with an insight into what might be possible in 
terms of the introduction of new technology. On the one hand we had a case 
which illustrated that group technology might require group forms of work 
organization to ensure the effective involvement of people and the technology 
concerned; on the other hand we had an illustration of how one can achieve an 
acceptable match between peoples’ needs and those of the technology through 
participation in the design process. Thus, the two cases were complementary 
illustrating, on the one hand, the process of work organization design and the 
identification of alternatives and options, and on the other hand, the process of 
change, development and implementation.
S tage 3: Im pact o f au tom ation  and com p u teriza tion
However, while the case studies in Stage 2 provided a view of what was possible in 
terms of the effective involvement of people and new technology, they were very 
much the exception than the rule. Even in these cases where the solutions had 
been very satisfactory from a human point of view, they had not arisen from the 
conscious application of Job design techniques. Thus, while a large body of 
knowledge of job design existed, the question still remained why it was not employed 
when Introducing new technology.
Evidence of this and related aspects of the introduction of new technology came 
from two further studies which represented Stage 3 of the research. These two cases.
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one of an automated paint spraying plant and the other of a computerised order 
entiy system provided some evidence of the constraints and problems surrounding 
the Introduction of new technology. In particular, they helped to explain why 
human factors can be overlooked In the introduction of these new systems and some 
pointers as to why the available knowledge of job design and socio technical systems 
is not utilised.
The opportunity to study the first case came In the summer of 1984 as a result of 
my Involvement as co-ordinator of a teaching company scheme with small firms 
Involved in Introducing micro-technology. In this case, Autonumis, who 
manufactured vending machines, was involved In planning the Introduction of an 
automated paint spraying plant employing a robot. I saw this as an invaluable 
opportunity to both observe and hopefully influence the planning process and the 
ultimate solution adopted.
However, despite being Invited to attend the planning meetings and providing data 
about the impact of the new system on the job characteristics and satisfaction of 
the paint sprayers, the concerns and interests of management and the contractors 
was almost exclusively with task and technical considerations. Issues such as the 
organization of people on the new plant, their training and involvement, eg in the 
programming aspects, were dismissed as secondary considerations to the problem 
of getting the new equipment Installed and working.
The problems with the new system and with the people concerned therefore did not 
appear until after the system had been Implemented when the morale and 
satisfaction of the paint sprayers and their supervision hit an all time low. This, 
coupled with operational and environmental problems, caused the production 
director at the time to say 'that this robot is a wasted asset and ifs got to go' a view 
that was strongly echoed by all those involved in the paint shop.
Although over time many of these problems were overcome and some changes and 
Improvements were evident on the human side, the case did demonstrate quite 
forcibly how lack of analysis, planning and representation of the human and social
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aspects of the change can have serious negative effects on people and on the 
performance of the system. It also showed that while people may be prepared to 
accept changes on the technical side of the business, changes to the social structure 
and the relative roles of management and work people may be harder to accept.
In the summer of 1985, the opportunity to study the other case, the computerization 
of an order entry system, came from my continued contact with the distribution 
department of a brewery, Ushers at Trowbridge. I had been Involved over a period of 
time with this company on a major project to Increase employee Involvement. As 
part of this project the distribution department had been restructured into smaller 
semi-autonomous groups/teams In order to provide a better service to the customer. 
The project, which I was able to evaluate, was very successful In that customer 
service and efficiency was much Improved together with job satisfaction, team work, 
and Industrial relations. So much so that the distribution manager and his staff 
won the National Distribution Management Award for the year in question.
However, two or three years following this, in 1984, a new distribution manager 
was appointed at a time when costs and competition were increasing quite 
dramatically. His rationalization of the distribution function coincided with the 
Introduction of a newly developed sales order processing system based on a 
computer. Although I was not employed at the time as a consultant, I was able to 
negotiate access to study the effects of the computer on the staff concerned and how 
this and changes to the structure might have effected their jobs and sense of 
Involvement.
I was able to obtain some very useful evidence about the reaction of the staff to 
their Jobs and also to the relationships between the functions concerned. While the 
staff appreciated many of the features of the new system such as the more ready 
access to customer Information, the fact that they were now more isolated both 
physically and organizationally from the load planners and draymen, and other 
members of the team was regretted.
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While the appointment of a telesales supervisor who saw it as her job to deal with 
problems and queries, may have helped the girls to concentrate on sales, their sense 
of autonomy and responsibility declined as a result.
Thus, while the system may have been more efficient In terms of promotion and the 
sales operation, it raised some questions over the effectiveness of longer term 
customer services and relations. The relations that the individual members had built 
up with their customers and with the other members of the delivery team appeared 
to have been sacrificed to the need of efficiency and sales promotion.
This case, apart from further illustrating the negative consequences of the domination 
of economic and technical factors in the planning stage, also illustrates the 
relationship between strategies and structure. In fact both cases in Stage 2 
illustrate the possible dangers of basing the Introduction of new technology on cost 
saving and efficiency criteria alone. In today’s business environment where 
customer service, quality and consumer choice may be as important as price, there 
is a need for this to be reflected in the design of the delivery system of the product 
or service Involved. This may call for an organization structure and design which 
enables all those people who need to work together to provide the customer the 
product or service that he/she requires.
Finally, the other aspect that emerges as a strong feature in both cases in Stage 2 is 
the conflict and tension between autonomy and control. In both cases the 
effectiveness of the process could have been enhanced if the people doing the job 
had had more autonomy and discretion to solve problems, and yet in the design of 
the systems, responsibility and the opportunity to make decisions were diminished. 
Also, decisions made regarding the structure of the organization concerned were 
based on traditional models of management and organization, namely, specialization 
of task and centralization of control. This,. combined with the impact of the 
computer technology, dictated the result in terms of the balance between people and 
the technical system concerned. It has also ensured that while changes in 
technology were introduced, no significant change was required to the role, structure 
and style of management concerned.
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However, subsequent analysis of the robot case in particular has helped me to 
recognise that new forms of management and organization may be required by new 
technology and the issue is how to ensure that the need for these changes are also 
recognised.
These cases point to the influence of the culture on the way the technology is 
introduced and whether or not human factors and techniques such as job design 
feature in the process. These aspects and the impact of culture on technological 
change were explored in the next stage of the research.
S tage 4: C orporate culture and tech n o lo g ica l ch an ge
Having identified the importance of culture and its influence over the role of 
technology and its introduction, I was looking for examples that would illustrate this 
point. The final phase of the field work has therefore involved two case studies 
which demonstrate what can be done to create a culture in which the introduction 
of technological change and matching of people and technology can be successfully 
achieved. In both cases a high level of awareness and concern for human factors has 
conditioned the approach to organization and system design and in both cases it 
would appear that the employees, the company and ultimately the customer have 
stood to benefit from this. They are in this sense ‘Illustrative case studies' in that 
they demonstrate an informed and enlightened approach to the introduction of 
technological change and the value placed on human involvement in the business.
My involvement with British Telecom began in the summer of 1985 when I came to 
learn of what was being done to improve customer services In this industry through 
my attendance at a conference at the Technological Policy Unit at Aston University. 
Here I learnt that a new computerized system was being developed to improve 
customer services in British Telecom and I expressed great interest in what they 
were doing and in particular in their approach to the change.
Having met the people concerned for the development of the technical system I was 
introduced to the Project Manager and his team who were responsible for the overall 
philosophy and approach to the change.
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The company have suffered in the past from a very bureaucratic and complicated 
structure which has been highly unionised and the customer, in many peoples’ eyes, 
was about the last person to be considered. However, from my discussions it 
became apparent that a very major change was planned not only in terms of 
computerizing all the manual information and records, but also revising the 
structure and communications system. This involved a totally new function in the 
form of a customer services system. A *front office’ with specially appointed and 
trained staff would deal with the majority of customer queries and requests. This 
change called not only for the development of new computer based systems of 
information and communications but for radically different jobs, organization 
structure, attitudes and skills.
At the time I was very keen to be directly involved in analysing the changes required 
to the jobs as a result of the introduction of their customer services system. 
However, telecom had their own job design and organisational development unit in 
London an d  a very competent occupational psychologist was seconded to work with 
the district manager and staff concerned.
My role was therefore more in terms of observation of the process which in many 
senses proved not only more appropriate from the point of view of my research but 
more revealing overall. My contacts with those involved in the planning process 
demonstrated that they were very aware and concerned about the scale and scope of 
the change that was planned and the need for consultation and participation at all 
levels and stages.
Thus, apart from producing some very valuable information about the changes to 
the jobs, systems and structure as a result of CSS (Customer Services System), it was 
their approach to the management of change that was perhaps the more significant 
aspect. Their approach to the selection and training of the front office staff and 
to the design and development of their jobs was cautious but effective. Similarly, the 
extent to which trade unions and employees themselves were involved in analysing 
and studying the changes appeared to have helped in gaining acceptance of the new 
system and its introduction.
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While it Is recognised In British Telecom that these changes are only the start and 
that there is still a 1 ong way to go, progress so far and the resources and 
commitment made to achieving these changes provide some encouragement for the 
future and an illustration of what can be achieved.
My attention was drawn to the second case by one of my colleages in the 
Engineering Department of the Polytechnic. He explained that the company, apart 
from employing advanced technology, also appeared to have a very different style of 
management and way of treating people. The company, Dupont, are a high 
technology company that manufactures electronic connectors for the computer 
industry. Like several in the business, they have very advanced concepts of 
organization and management and put a very high premium on the value of human 
involvement. This culture, which they believe is an important and integral part of 
their competitive strategy, is defined and is widely promoted and publicised.
Along with other companies in the electronic and high technology business they 
have had the advantage of developing on a ‘green field* non-union site and thus 
many of the constraints that exist in a conventional organization do not apply. 
Their corporate culture has, however, been developed with and through the 
involvement of the workforce and despite its relative success they are still actively 
engaged in Its further development in practice. In this context, 1 myself have been 
active with the organization for some time as a consultant helping them to evaluate 
its effectiveness in practice and to improve their concepts of self-management and 
team work.
Apart from the development of automated systems of manufacture of connectors, 
the firm in conjunction with the Polytechnic, with whom they have a close working 
relationship, hav e been developing an automated system of ‘quality control* 
employing the computer.
In these circumstances, rather than being seen as the threat or watershed’ as so 
often occurs, computerization and automation are seen as the norm and a natural 
complement to human involvement. Participation in its introduction and the
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development of the new system Is not an issue to be discussed because It Is part of 
their philosophy and normal way of working.
My Involvement with the company started in the autumn of 1985 as part of the 
Polytechnic team on the development of their automated quality control system. 
Since then I had had a role as consultant to them on self management and team 
work and this has provided me with the opportunity to study their culture and its 
development in some detail. For example, apart from their emphasis on quality and 
customer service, as part of their strategy their approach to management contrasts 
dramatically to conventional systems of management. This and their approach to 
organization and the self managing teams, each with a responsibility to their own 
suppliers and customers, reflect fundamentally different assumptions about people 
and their role In the business. It also Indicates a very different set of values and models 
of management and organization from the traditional approach.
This case has enabled me to summarise some of the key factors that are likely to 
Influence the Introduction of new technology and the organization's ability to adapt 
to change. The factors can be seen as key elements In the corporate culture of the 
company each one of which Is capable of analysis development and change. The 
significance in a company such as Dupont Is that they are conscious of their 
corporate culture and Its impact on people and organizational effectiveness. They are 
therefore prepared to Invest time, money and resources to ensure its continued 
development.
However, they have had the advantage that their culture has been developed In the 
context of a green field site. One of the issues therefore within this thesis concerns 
the importance of culture to achieving continued organizational effectiveness Is how 
far such changes can be brought about with the constraints and traditions of a 
traditional organization structure?
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S tage 5  C om parisons and co n c lu sio n s
The final stage of the research has Involved a review of the cases and findings from 
my investigations in order to help me to answer the fundamental questions that I posed 
at the beginning of the thesis.
This process has helped me to draw conclusions about the research and the 
conditions under which job design can make an effective contribution to the 
introduction of new technology. It has enabled me to identify some of the key variables 
that influence its effective introduction and their inter-relationships. These have been 
developed as a model which was used in the final stages of my research.
24
CHAPTER 3  - JO B DESIGN AND NEW TECHNOLOGY 
A  L iterature B ase
This chapter incorporates the results of an initial literature search in the field of job 
design and new technology. It also encompasses a discussion of other related issues 
namely management organization, strategy and culture. These aspects were studied 
at later stages in the research, but are discussed here to help the reader understand 
theuperspectives I came to adopt.
Job  d esig n  and w ork organ ization
The starting point for my research in this field was the work I did in writing my 
book on Job Design and Work Organization (Bailey 1983). In this book which was 
subtitled ‘Matching People and Technology for Productivity and Employee 
Involvement’ I looked at the development of job design and work oiganization and 
its contribution to achieving the above goals. In the book apart from reviewing 
Issues such as alienation, motivation and job satisfaction I looked at job and work 
organization design both in theory and in practice. In addition, I exam ined the 
impact and implications of new technology and the management of technological 
change. In the final section I looked at some of the wider issues for the future such 
as the trends towards decentralization, the demise of the assembly line, the 
increasing significance of green field sites, the need for and implications of increased 
education and interest in the quality of working life.
The book enabled me to review the problems associated with the ‘scientific 
management* approach to work organization and its impact not only on job 
satisfaction but also on factors such as performance, productivity, quality and 
customer service.
In the book I looked at the work of Woodward (1965) and Blauner (1964) and the 
comparative effects of mechanisation and automation on workers alienation. I drew 
attention to the fact that while mechanisation tends to reduce workers' sense of 
control over their work, automation as in process type industries tends to restore
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their sense of control over the process. Thus, the Introduction of computer control 
and automation can potentially do much to restore worker autonomy.
In my review of motivation theory I examined what research Implied for job design. I 
drew distinctions between the 'content and process? theories of motivational research 
and concluded with a broad acceptance of Schein (1965) model of complex man. Thus, 
while we may be able to say that th e possession of a clear and meaningful goal 
and of discretion and feedback can lead to greater motivation, whether this Is so will 
also depend on other factors such as pay, equity of treatment and employees’ need for 
growth and development.
In terms of job design I was able to demonstrate how through the work of people 
such as Hackman and Oldham (1975) it had been possible to consolidate the 
findings from motivational research into the desirable job characteristics that should 
ideally be built into peoples' work. Those characteristics which can be defined and 
measured can be used operationally for the diagnosis of work problems and for job 
design in practice. I felt that the existence and availability of such measures was 
particularly relevant to the introduction of new technology since they could be used 
both to analyse and predict its effects on people’s jobs, and as part of the design 
process and for post implementation evaluation. (See Figure 3 for operational model of 
Job Design)
A further major influence on my research was the work of the Tavistock Institute 
on Socio-technical systems (Emery 1954). Apart from their contribution to the 
development of new criteria for job design it was their concept of 'organizational 
choice? in the introduction of new technology which I felt was particularly relevant to 
my research. While these concepts may have been developed in the Durham coal 
mines in the 1950s (Trist & Bamforth 1951) they seem to have a renewed sense of 
relevance in the current decade and to the introduction of new technology.
The overall notion proposed that changes to the technical system are likely to have 
implications for social systems and structures has to my mind an inescapable logic 
which profoundly influenced my whole approach to the research. Similarly the
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F igure 3 O perational M odel o f Job  D esig n
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notion of alternative forms of work organization and the relevance of group working, 
for example to the application of new technology, also Influenced my thinking.
The work of Wild (1975) and Burbldge (1976) highlighted the significance of group 
working In a manufacturing industry as a means of achieving involvement in work 
organization issues and of more effective individual job design. In many situations 
today the group or team becomes the vehicle through which job rotation, job 
enlargement and Job enrichment for the industrial worker can be achieved. Indeed 
the development of computerization and the increasing use of group technology in 
manufacture seems to imply the need for group forms of work organization to 
accompany them. Thus, I felt that new technology may well call for newer approaches 
to the organisation of people and work.
Finally, Davies (1979) suggests that technology rather than being fixed can be seen 
as the required combination of skills, equipment, facilities, tools and technical 
knowledge to achieve the necessary transformation. This demonstrates that choice 
may be necessary and possible within the technical and organizational aspects of 
the socio-technical system. The classic illustration of the choices and alternatives 
available was of course in the Volvo case studies and the contrasts between the Kalmar 
and Gothenburg plants. This work gives substance to the fact that technology should 
not be seen as a constraint to the forms of work organization that can be adopted and 
indeed that technology can be adapted to the form of work organization chosen.
Im p act o f new  tech n o lo g y  on  job  co n ten t
At the stage of writing my book the amount of published data on the impact of new 
technology was quite limited. However, I referred to a number of case studies and 
applications including numerically controlled machines, computer aided design, 
robotics, process control, manufacturing and various applications of word 
processing. In each case I explored the impact of the computer based system on 
the people concerned and on the nature and content of their Jobs in particular. Thus, 
for example, in machining, while there was a reduction in the requirement for 
manual skills there was an increase in the demand for programming skills. While 
the requirement for discretionary skills and decisions relating to speeds and feeds
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are reduced, the demand for perceptual and conceptual skills are increased, such as 
the ability to interpret drawing and programme machines. However, as Hazelhurst 
et al (1979) points out the impact on the content of the job depends not only on the 
technology itself but on management philosophy and policies. Thus, for example, 
the level of inspection required and who should be responsible for the development 
of programmes vitally effect the responsibility of the machinists' jobs and is 
independent of the technology concerned. This feature of management philosophy 
and policy emerges as a major issue in the introduction of these new systems and 
greatly effects the nature of the ultimate match between people and the technology 
concerned.
The contrasting impact of the robotic and process control examples demonstrate the 
overall point that the effects of computer systems on the nature of people’s Jobs also 
vary with the type of application concerned. Thus, in the case of robotics the 
intention and the effect is to replace many boring, repetitive jobs often involving 
high health and safety hazards, eg spraying and welding. However, in the process 
control situation the effect is potentially to give more control and feedback to the 
operators about the process and eliminate their physical involvement in the process 
altogether. In a case of a laige biscuit manufacturer an autonomous group had its 
own microcomputer and VDU so that they could monitor all the relevant production 
Information such as weight, moisture and levels and recipes, Buchanan and Boddy
(1983). But here again some writers point to the fears of some managements of the 
increased power and control that the new technology has given shop floor workers 
over the production process, Wilkinson (1983). In these cases the potential benefits 
of greater responsibility and shop floor autonomy as a result of new technology may 
not occur because of management assumptions about peoples' attitudes and 
motivation and their desire to maintain the 'managericiL prerogative'.
One of my students did a study in the production control department of a tobacco 
company on the possible effects of the introduction of a microcomputer on the job of 
production control clerk. Here, while little change was anticipated in such factors as 
variety and autonomy, improvements were expected on such factors as task identity
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and feedback. The use of the diagnostic survey, Hackman and Oldham (1980), has 
proved to be a very useful tool In predicting and analysing the Impact of new technology 
on job content and job characteristics.
In this particular case it demonstrated that while computers may have little or even 
negative effects on some aspects or characteristics of thejob, others may be considerably 
improved.
The case of computer aided design demonstrated quite forcibly that the effects of 
new technology on people depends as much on management philosophy and 
assumptions as it does on the technology itself. Thus, while CAD removes much of 
the routine and semi-clerical work associated with design draughting and speeds up 
the detailed work required, whether it releases the staff for more complex and 
demanding design work depends on management. It may be used as a means of 
extracting more work from the people concerned and as at Rolls Royce, with the 
application of work study methods to increase productivity. Thus, as this case 
shows new technology can either be viewed as a way of enhancing the contribution 
of creative employees or squeezing greater output from the human machine!
Similar issues emerged from studies of the application of word processors to typing 
or secretarial work. The human impact of word processing varies to some extent on 
the level of thejob concerned. For the typist it can do much to ease her job as 
regards layout and corrections and can Increase her level of output dramatically. For 
the secretary, whose job often involves much more than typing, there is a danger 
that it can detract from her satisfaction and the service she provides. Many of these 
functions such as problem solving, decision making, organizing and arranging 
meetings depend on face to face contacts and cannot be automated. There is a 
danger that when word processors are introduced people will become dedicated 
word processor operators divorcing them from the communications, decisions and 
human interactions of the office, Buchanan and Boddy(1983). However, I described 
two case studies where through recognition of these potential problems and through 
the application of job design and work organization concepts, both productivity and 
job satisfaction were enhanced, (Bailey 1983).
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A further Important factor addressed In this initial study was the attitude of trade 
unions to new technology. In this I drew attention to the Increasing tendency 
particularly amongst white collar unions for new technology agreements. Trades 
Unions such as APEX have particularly drawn attention to the potential negative 
consequences of the application of new technology and of the need for job design to 
be used In the Introductory process (APEX) (1985). Indeed the unions could be a 
powerful force for greater consideration of human factors In the Introduction of new 
technology.
From this initial study of new computer technology I was able to make a number of 
observations:
□ While it removes much of the manual content of both craft, design and 
clerical tasks, it can create additional demands for perceptive and 
discretionary skills.
□ Its Impact can vary from one situation and type of job to another. This can 
take the form of a polarising effect reducing some jobs such as In robotics to 
simple loading and unloading tasks, while creating new and more responsible 
jobs associated with the programming and maintenance of the computer 
system.
□ Potentially computers can provide the opportunity for operators and staff to 
exercise more control over their work and processes by the more ready 
provision of feedback and control information. However, whether this occurs 
is dependent on management’s attitudes and willingness to delegate control to 
the working group.
□ While the Impact of new technology may have little or negative effect on some 
aspects of job content such as variety and autonomy, other factors such as 
task identify and feedback may be enhanced. Job design techniques and 
tools can be used to predict and measure the Impact of new .technology on Job 
content In the Introductory process.
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□ The use of job design tools and concepts and alternative forms of work 
organization can do much to assist the effective introduction of new 
technology and avoid its negative human consequences.
□ The extent to which this occurs depends in the main on management 
assumptions and values. Whether new technology detracts or enhances the 
quality of peoples' working lives depends not so much on the technology Itself, 
as on management assumptions and philosophy. New technology can 
either be used as a means of extracting more output from the human 
machine or of enhancing the creative human contribution.
□ Concern and pressure from the trade unions can be an important factor in 
encouraging management to give more consideration to the human factors 
when introducing new technology.
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Review of Stage I of Research 
Literature survey
The first part of my research started very m uch at the level of the Individual and 
consisted of a review of the literature of job design and of the Impact of new  
technology on the content and organization of people's work. Through my book I had 
been able to develop my understanding of job design and its application, and this 
helped me to study new technology and its hum an implications. The recognition that 
in designing jobs and effective work system s we need to take not only economic and 
technical factors into account, but also hum an and social considerations. This enabled 
me to identify the objectives that we should be seeking in terms of good job design.
These factors such as Task Identity, Variety, Autonomy, Feedback and Social 
Interaction can be identified and measured and can provide social objectives in  the 
design process. In addition, I demonstrated that there were alternatives to the 
traditional approaches to organizing people and work of specialisation and control. 
These alternative forms of work organization such as job rotation, enlargement, 
enrichment and group working, could provide the m eans of achieving the Job design 
objectives sought.
However, although the impact of new technology varied according to the application, 
I found that its effects were often negative in hum an and social terms not only from 
a quantitative point of view, but also on the qualitative nature of the jobs. Not only 
w as the skill element often eliminated or transferred to a tape, but discretion, 
responsibility, variety and task identity also suffered. However, it appeared that 
the impact of technology on job content and hence on motivation and job satisfaction  
w as not so m uch a function of the technology itself, but on the way it was 
introduced. Dependent on the assum ptions of management and those involved in 
planning the changes, technology could either enhance or detract from peoples' 
contribution. The extent that this occurs appeared to me to depend on management 
assum ptions about the relative roles of people and technology.
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However, job design concepts and tools did appear to me to be relevant and could be 
used In the introduction of new technology. If they are combined with alternative 
forms of work organization, it could overcome some of the negative effects that can  
otherwise occur. Thus, in the Initial phase of m y research, I was interested to 
establish how far th is could be achieved in  practice.
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Organization, management and technological change
However, while the Initial starting point and literature reviews for m y research was 
at the level of the impact of new technology on peoples' jobs and the potential 
contribution at job design can make to its effective introduction, my own beliefs and 
experience suggested that the issu es concerned were m uch wider than this.
My earlier work for my book contained much about the wider Impact of Job and 
work organization changes on such aspects as the structure and style of the 
organization, reward and control system s and the role of m anagement and 
supervision. These beliefs were reinforced by further study at the stage of formulating 
my research proposals. My Involvement at Aston as part of the Association of 
Teachers of Management research training scheme gave me an initial opportunity to 
think about both the field of the research and the possible methodologies involved.
My experience at Aston and involvement with Dr Diana Pheysey, my supervisor at 
this time, helped me to recognize the number of structural variables involved in this 
area and their Interdependence. However, valuable though this perspective was in 
identifying the 'design' options and choices available, my involvement at Bath has  
helped m e develop my understanding of the processes involved and their influence on 
the relative weights and importance attached to the variables concerned. In the end I 
believe that successful management of technological change com es from a 
recognition of both of these aspects and thus it is a process of total system s design 
and development.
In looking at some of the wider issues, writers such as Schum acher (1973) and 
Galbraith (1971) had drawn my attention to the concept that 'small is beautiful and 
that if we can organize big business in this way it can help to overcome som e of the 
hum an problems that create a 'drag' on organizational effectiveness and hum an  
growth.
Whereas, until recent times, mainframe computers had reinforced the trend towards 
centralization, the availability of microcomputers encourages decentralization of 
control and decision making through the formation of smaller more autonom ous 
units.
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This, together with the recognition that such forms of organization may be more 
appropriate in the changing environment of business, is  seen  as an important 
ingredient of a company's'strategic choice'. Child (1972). In th is respect Trist (1981) 
draws attention to the opportunities that are created by new technology and green 
field sites for more fundamental and stepped changes in attitudes and organization.
However, whether these opportunities are taken is very m uch in the hands of 
management. Williamson (1983) provides evidence of m anagem ents’ fear of loss of 
control as a result of the introduction of new technology, Buchanan and Boddy (1982) 
in their studies of organization and the computer age show the influences of 
management attitudes on the way in which new technology is introduced and the 
forms of work organization adopted. This lends support to the view that the negative 
hum an consequences of new technology, particularly in terms of reducing job  
satisfaction, are not so m uch as a result of the technology itself, but of management 
attitudes towards technology and towards people and their involvement.
The latter's studies of technological change in biscuit making and an engineering 
consultancy firm, explain the effect that different approaches to work organization 
has on either distancing people from the technology or enabling the technology to 
complement the people. In this sense, management have choice in how to approach 
the introduction of the technology.
In an article entitled "What's new in job Design’ Wall (1984) suggests that changes in 
technology not only imply changes in Job content and job design, but also in terms 
of organization and management. There were big implications for thejob  and need 
for supervision and changes in the role of management. The emphasis. It was 
suggested, is towards more self-management and decision making by the individual 
and/or work group and this tends towards a flatter, more decentralised structure.
This greater autonomy raises its own problems and demands. It is  not a question of 
abdication by management, but of delegation. People need a replacement for the 
direction and control they were used they were used to receiving in the form of clearer 
objectives and feedback so that they can manage themselves. There can be
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problems of discipline and control when some individuals take advantage of the 
more organic situation, and when colleagues do not want to ’shop their mates'. There 
Is therefore a need for clearer guidance and a framework of operation in term s of 
standards for such things as quality, housekeeping, safety etc. Thus, new  
technology may call for different forms of organization and management this can  
add up to the need for a change In the whole style and philosophy of the 
organization from the traditional situation of specialization, centralization, direction 
and control.
Organizations exemplifying some of these characteristics were described by Trist 
(1981) in a paper on the evolution of socio-technical system s. This paper 
dem onstrates the relevance of socio-technical system s thinking and design concepts  
to the Introduction of new technology. Having described the birth of socio-technical 
system s design processes (Hill 1971), Trist illustrates its more recent application in  
the development of new plants mostly In the USA. Where social aspects of the 
plants operation were considered much earlier, the joint optimization of socio-technical 
design can be better achieved.
These plants with well developed primary work system s had fewer levels, functions 
and members of management personnel than conventional plants. The num ber in  
the workforce were also lower and payment was based on knowledge rather than on  
the work that people were currently doing. Foremen were non-existent or became 
facilitators, trainers or forward planners. Information was shared for problem  
solving purposes rather than being for management control. These plants were 
learning system s and involved the principle of minimum initial specification to allow 
the progressive involvement of those concerned at all levels.
This led to a new organizational paradigm (see Figure 4) which, with its flexibility and 
efficiency in terms of resource utilization, is  more appropriate to the resulting turbulent 
environment.
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Figure 4 - Organizational paradigms (Trist 1981)
Old Paradigm New Paradigm
The technological imperative 
Man as an extension of the machine 
Man as an expendable spare part 
Maximum task breakdown, simple 
narrow skills 
External controls (supervisors,
specialist staffs, procedures) 
Tall organization chart, autocratic 
style
Competition, gamesmanship 




Man as complementary to the m achine 
Man as a resource to be developed 
Optimum task grouping, multiple 
broad skills 
Internal controls (self-regulating 
subsystem s)
Flat organization chart, participative 
style
Collaboration, collegiality




These Ideas are reinforced in a recent article by Hans Van Benuin (1988) entitled "New 
Technology and Organizational Choice". He suggests that the scope and scale of 
technological change is such as to call for a new paradigm of organization. In 
designing adaptive system s he argues that there are basically only two choices in the 
way that an organization designs redundancy into its system. U nless an organization 
does have redundancy or over-capacity it cannot have the flexibility to adapt to the 
changes in the environment required.
The two choices of redundancy of parts, or redundancy of functions are, he suggests, 
based on two quite different value system s. The first option is for people to have 
narrowly based individual tasks like replaceable parts of the machine. The basic 
building block in the individual and parts have to be added to the system  for the 
purposes of control and backed up or replaced when they fail. This results in the
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charactristicaUy m echanistic bureaucratic and hierarchical system s of m uch of 
industry today. This contrasts, however, with the second option which is based on  
redundancy of functions recognising the multiple capacities of people and their ability 
to cope with complex roles. Here, rather than adding additional parts, additional 
functions are added to the individual. This develops the individual's ability to handle 
a wide range of roles and their capacity for self control. The building block in  this  
instance is not the individual, but the self managing group.
These alternative values represent a different concept of organization as is illustrated 
in Figure 5 and am ounts to what the author describes as a new paradigm of 
organization.
Figure 5 New organizational paradigm
Organization structure according to old paradigm
S u p e rv iso rS u p erv iso r
-G roup with  
w h o le  g ro u p  
ta sk-W orkers w ith  
fra g m en ted  
ind ividual 
ta sk s
Characteristics of the old paradigm
' redundancy of parts
* emphasis on external coordination and 
control
• fragmented socio-technical system
• technological imperative — man as 
extension ol machine, a commodity
• organization design based on total 
specification
• maximum task breakdown, narrow skills
’ building block is one person - one task 
1 alienation
Characteristics of the new paradigm
• redundancy of functions
• emphasis on internal coordination and 
control
• joint optimization of socio-technical 
system
• man is complementary to machine and a 
resource to be developed
I organization design based on minimum 
critical specification
optimum task grouping, multiple broad•  
skills
■ building block is self-managing group
■ involvement and commitment
However, it is recognised that while such new concepts of organization may well be 
required, they are far from easy to introduce. The transformation from the old to 
the new requires nothing less than the working out of a new organizational philosophy!
This, Trist argues is more than simply m ethods and techniques but involves 
questions of basic values and assumptions. Whereas the old philosophy was based  
on technology and bureaucracy, the new philosophy is based on socio-ecological 
and participative principles. He emphasizes the need for change to be initiated at the 
strategic level in the organization and sees a value in drawing together of the work 
analysis and organizational development traditions.
In this context Birchall and Camall (1974) d iscuss the need for a strategy in 
planning and designing technological change and C hem s (1973) d iscusses the role 
of action research in facilitating the process. However, in terms of change, Davis (1979) 
draws attention to the role of the system s analyst and production engineer as a change 
agent and the importance of involving behavioural perspectives at the earliest stage 
of th is change process. Mumford (1976) draws attention to the value of user  
involvement in the design process in what she describes as a participative approach to 
system s design. Clark (1972) when discussing the role of organizational development 
in making change, draws attention to the need for interaction on all the key 
organizational variables, namely, economic, technical and social. Organizational 
development, he argues, has been criticised in the past for seeking to achieve change 
by intervening on the social factors above.
Thus, we can see that management of technological change is not ju st about 
changes in the technology or the social system, but in all of the relevant and inter­
related variables. It is not just about changes in operational efficiency, but also in 
the organization's strategic response to its environment. Finally, it is not about the 
arbitrary imposition of new system s, but through involvement and participation is 
a process of developing a new solution involving changes to technology, people and 
structure, to meet the changing task. This, as Trist suggests, is nothing short of 
developing a new philosophy of management and organization and a radical change 
in  the organization's culture.
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S tra tegy  and tech n o log y
While much of the Impetus for change In terms of job design and technology arise from 
Internal requirements for Increased motivation and efficiency and are related to issues 
of effective operations management, as my research progressed the link between these 
developments and the strategy of the firm become increasingly evident. Through my 
appreciation of open systems thinking and my Involvement with business policy 
teaching, I had been interested in the question of strategy and strategic management 
for some time. From my earlier work in the field of Organization Development, 
Bailey (1976), I was aware of the link between strategy and structure and of people 
like Chandler (1962) and his work on the stages of corporate development.
However, I was always critical of much of the work In the field of Business Policy and 
of people such as Ansoff(1968) for their limited assessment of human and social 
aspects of these changes and their preoccupation with economical and financial 
factors. These views have been reinforced In more recent times because of the 
changes that I have noted in the environment In which businesses and organizations 
now have to operate.
It is my contention that in today's more complex and turbulent environment the 
criteria for survival and organizational effectiveness are changing. While it is clearly 
Important for an organization to make a profit In order to survive, this Is only as a 
consequence of doing the other things that are expected of it. In this respect I am 
attracted to the stakeholder concept of organizational effectiveness In which the 
survival of an organization depends on its continuing ability to satisfy the 
expectations of all its stakeholders, not just the shareholders Johnson and Scholes
(1984). Thus the customer's concern for quality, choice and service, the employee's 
concern for Involvement and personal development, and the communitiy's concern for 
social and environmental responsibility, needs to be reflected in the organization's 
strategy and plans.
My ideas on these Issues are reinforced by current thinking and research In the field 
of the strategic management of change, Pettigrew (1987). In reviewing the changes 
affecting the field of Business Policy and Strategic Management, Pettigrew draws
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attention to the need for management to have the confidence and capability to sense, 
articulate and implement major changes in business strategy, structure, culture and 
people, in order to ensure business success. There is, he suggests, some scepticism  
towards the more formal strategic planning methods and an increased sensitivity 
towards the more informal processes of leadership, vision building, comm unications, 
team  and commitment building as a m eans of managing strategic change. Strategic 
change, he argues, involves change in the culture and the structure, as well as product 
market and geographical positioning.
The question about strategy is whether it is seen as endogenous or exogenous 
process and whether one should start with the firm or the environment it is 
operating in. Current thinking would seem  to suggest that one is dealing not only 
with questions relating to "content and choice" and the analytical processes involved, 
but also with ’process’ and the management of change and the context in which it 
occurs. Thus strategic change is about both the 'why' and the 'how'.
These ideas are usefully summarised by Pettigrew in an analytical model (see Figure 6) 
relating content and process to context in the field of strategic change.





In this figure the outer context refers to the economic, business, social and political 
formations in which the firms operate, while the inner refers to structure, culture and 
political context. While content refers to the decision and choices about strategy, 
process r efers to the actions, reactions and interactions of the interested parties as 
they move the firm from its present to its future state.
42
In these circum stances, strategy and its development needs to be seen  more as an 
integral part of the job of management, and the organization itself needs to be 
strategic in  order to respond.
The introduction of new technology in the form of automated manufacturing system s  
and of computer based information system s can greatly enhance this process, but 
only if management appreciate the opportunities and links between the two. The 
development of these system s can release management from many of the day-to-day 
operating problems to concentrate more on the strategic management of change which  
is arguably what their job should really be about. Often technology is introduced for 
purely operational reasons, to minimise costs and the hum an contribution. In 
today's circum stances, to achieve the effective involvement of both people and 
technology we need to provide the service and quality the custom er requires.
However, changes in social structure and in the values reflected in it, may be more 
difficult to accomplish than those of technology. As long ago as 1965, Emery and 
Trist (1965) suggested that with the way that the environment was developing, with 
changes not only in terms of computerisation, but of the 'ground' itself, the only way 
of exerting control was through the development of commonly held values. However, the 
development of new values was a social process which could take as m uch as  a 
generation to develop which, they suggested, proved a challenge to social scientist if 
the rapid change needed was to be accomplished.
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Organization culture
The significance of organizational culture has become increasingly apparent as my 
research has progressed. I have become aware of the current interest in this subject 
and its relevance to the issues of organizational change. I first became aware of 
the impact of Peters & Waterman’s  book entitled 'In Search of Excellence' (1982), 
when I carried out a study of management philosophies and personnel policies in  
the USA, Bailey (1984).
This work emphasized the importance of identifying and promoting the values which 
people stand for in running the business, which serves to provide a focus for 
management, employees and custom ers alike. Such concepts as closeness to the 
customer, productivity through people, and management by walking around, were 
notions with which practising people did identify. While there has been criticism of 
its universitality, their work and its successor in the UK (Clutterbuck and 
Goldsmith, 1984), did bring the notion of m anagement philosophy and 
organizational culture to the attention of practising managers.
More recently, organizational culture has been the subject of more rigorous 
academic study. The work of Marshall and McLean (1985), while identifying the 
complexity of the concept, has provided useful frameworks and m ethods of 
analysing and identifying the existing culture. Their work and others (Hennestad, 
1988), has highlighted the double bind which constrains attem pts to bring about 
change in culture. While management may promote concepts such as 'putting 
the custom er first’ and 'people orientated management' observed behaviour and 
long standing practices often illustrated by people stories of how the organization 
works send out a different m essage.
Bate (1988), in his paper on cultural change in British Rail, has stressed the 
problems of bringing about change in large bureaucratic organizations. However, 
he argues that an organization’s  ability to innovate is  a function of its culture, 
political processes and the competences, personal and interpersonal skills of those 
involved. I = f  (C,P,S). Thus, in achieving cultural change, he would argue, as others 
have, that one needs to help people identify and conceptualise their existing
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culture. With an understanding of the political processes involved in the 
organization, one can set in motion processes which attempt to reform the culture. 
This clearly calls for different skills than normally found in a bureaucracy in terms 
of social and interpersonal competencies.
Mumford (1981), in her work at the M anchester B usiness School, has concentrated on 
the political processes involved in the introduction of technological change. A 
primary indication in her research was of the divergence in values to expectations of 
the clerks and those of the system  designers and middle managers. The clerks, for 
example, tended to want more discretion, while the expectation of the managers and 
the system  designers was for greater control over the process.
In the four cases she studied, integration w as achieved either because the system  
analysts undetrstood the culture and values of the organization (eg in the Tax Office) 
or as a member of informal interaction betwen the system s analysts and the clerks 
(Chemical). In the other two cases (Asbestos and International Bank) integration 
w as achieved because the system  designers were aware of the hum an needs as a 
result of the training provided by the M anchester Business School. In these cases the 
solution was one of self determination where the clerks designed their own form of work 
organization. This, it was felt, resulted in three benefits:
i. It enabled the clerks to determine the form of work organization that fitted 
their job satisfaction and efficiency needs.
ii. It provided them with a learning opportunity and a chance to understand 
the functions of the department.
ill. They were committed to the reorganization and the new system  because  
they played a major role in creating it.
In the latter two cases the system  designers, managers and clerks shared important 
values regarding participation and the organization of work. In these circum stances 
the role of the system  designer moves to that of a teacher, adviser or consultant 
rather than being the sole designer.
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As a result of her research, Mumford believes that the change process needs to be 
adaptive and co-operative to cater for changing needs and interests. Planning in these  
circum stances is therefore creating a structure in  which this interaction can take place 
rather than planning every step. It also demonstrates the importance of values in 
preconditioning peoples’ approach to change. What is needed is a strategy for bringing 
together the interests of all groups and helping them to identify some shared values 
about the sort of future they wish to obtain.
Of particular interest from her studies was the fact that two government departments 
had declined to be included in the book. In these cases the m anagers’ and system  
analysts' values conformed to theory X, and they did not include job satisfaction as an  
objective in the new system, or adopted a participative approach to the change. In 
these cases therefore one assum es that the predominant values and lack of 
interaction had precluded a satisfactory solution and fit between hum an and 
technological needs.
The results of her research has now been incorporated into a methodology for the 
introduction of technical change (Mumford 1983) entitled The ETHICS Method'. This 
is based on three essential objectives and value pointers:
i. The importance of allowing the future views at all levels to play a major part in 
the design of the system.
ii. To enable these groups to set objectives not only in terms of technology 
and efficiency, but also job satisfaction.
ill- To ensure that the new technical system  is surrounded by a compatible 
organizational system.
The significance of organizational culture for the introduction of new technology 
was endorsed by the 1988 EIASM conference in Yugoslavia, which was entitled. 
Technological Change and the Managerial Culture in  the 1990’s'. My paper, 
which was based on Dupont and entitled 'Organizational conditions for the
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introduction of new technology', Bailey (1988) was selected as the first of two 
keynote papers for the conference and stressed the importance of culture for 
successful innovation and technological change. While the conference 
acknowledged the difficulty of defining a culture, it recognised that culture and 
technology are interdependent when it com es to introducing technological change.
Culture and technological change
While I w as aware of the importance of culture when I began m y field work it did not 
feature in m y analysis of the first few cases. However, as the research progressed, its 
significance became more apparent and indeed it became a focus towards the end of my  
field studies.
At the beginning of my research my understanding of culture w as therefore m uch  
influenced by the ideas of Peters and Waterman and my own studies of m anagement 
philosophies and personal practices In the USA. This concept em phasised the 
importance of beliefs in influencing attitudes and behaviour in organization towards 
such values as customer service and quality. This concept of culture has been described 
as a ’mentalistic' notion by Potter (1981) and others who see culture as the mental 
programming of a group, tribe or nation towards certain goals, values or beliefs. 
However, while this approach tends to em phasise the similarities in peoples' view of life, 
my own experience of organizations and certainly from my more recent research, tended 
to em phasise the differences in peoples' life view. Certainly the evidence from the cases  
in Stage HI at Autonumis and the Brewery highlighted significant differences in  
attitudes, norms and expectations and values.
This suggested that culture has also to do with 'the way things are’ and 'the way things 
are done around here’. Thus, such factors as the structure of the organization and 
whether it is formal, hierarchical or bureaucratic, the type of managem ent and the 
degree to which authority is stressed, the approach to comm unication and the 
reliance on verbal, as opposed to written communications, all help to create a climate 
and a prevalent culture which profoundly effects peoples' attitudes and behaviour. 
Of course such factors reflect the assum ptions, beliefs, and values of those people in
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the organization In positions of power, namely management w hose views may not 
necessarily coincide with others in the organization.
This latter view of culture is more consistent with an anthropological approach which 
em phasises the differences in the values, norms and beliefs of the different 
participants in the organization which has considerable significance when it com es to 
bringing about change.
It is here that the more recent work of people such as Marshall and McLean, Bates 
and Potter is significant. Their work drew my attention to the contradictions that can  
occur between the declared values and beliefs of management and those that are 
perceived by others from their actions. It also drew my attention to the significance 
of the differences between the values and beliefs held by the different groups in the 
process and to the political and behavioural skills required by consultants and 
managers in seeking to bring about change. As Potter (1989) suggests, there is a need  
to recognise what has been described as the etic or emic approach. A succesful 
change agent needs to adopt the emic approach whereby they recognise the values 
and beliefs of the people involved with the change rather than seeing things from 
their own set of values and beliefs, ie the etic appraoch.
Finally, Mumford in her research on values, technology and work has drawn my 
attention to the importance of identifying the different values held by the 
participants in the process of technological change and of developing a change 
strategy that allows these to be shared. The ideal being the development of a 
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CHAPTER 4  - A FLEXIBLE MANUFACTURING SYSTEM  
M atching people and tech n o lo g y  in  N orm alair-G arrett 
The first ca se  study: orig ins and in v o lv em en t
The next step In my research was provided by an opportunity to visit a factory at 
Crewkeme, part of the Normal-Air Garratt group, who had recently introduced a 
Flexible Manufacturing System. From my initial impressions, it appeared that a 
small group of employees, with a minimum of management interference, were able to 
run a factory producing a complex product, utilizing advanced computer controlled 
equipment, with both high levels of satisfaction and interest, and of output and 
productivity.
Following negotiations with the Manufacturing Director, I was able to gain further 
access to study the situation in more detail. While I was interested in the 
performance of the system. I particularly wanted to explore the approach adopted 
to work organization and job design, but also to the management of the system. How 
had they been able to introduce such radical changes and how genuine was the 
apparent commitment and involvement of the workforce? Although I did not obtain the 
information at the time, I formed the opinion that this was an initiative by the 
Manufacturing Director.
In addition to this, I wanted to obtain information regarding the form of work 
organization used and the style, management and organization structure. Finally, I 
wanted to explore aspects relating to the introduction of the change.
D ata co llec tio n :
To help me plan my approach to collecting data on these issues I prepared a 
questionnaire (see Appendix U, which highlighted a number of the key aspects 
Involved in introducing new technology. This served as a guide to planning my 
interviews and for subsequent analysis.
In order to explore these issues, I arranged interviews with the Manufacturing 
Director who had been instrumental in introducing these changes, the Factory
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Manager who was responsible for the Crewkeme plant, with the Trade Union 
Convenor who had been involved in the negotiations for the plant and with the 11 staff 
who were working in the new factoiy. I decided to utilize more objective measures 
to assess the change in job content and satisfaction by employing the job diagnostic 
survey developed by Hackman and Oldham (1980). This, when used together with 
follow-up small group discussions, provided some valuable comparative data on 
peoples' opinions about their jobs before and after the introduction of the new system.
The results of my investigations were presented in a paper to an international 
conference in Helsinki in 1984. The conference was on 'Organization and New 
Technology' and my paper entitled 'Matching People and Technology’ forms the 
basis of the case study which follows. It was for me in many senses an eye opener 
and a vision of what the factory of the future could be. It seemed so revolutionary to 
find such a small, quiet, clean factory working so unobtrusively in a small industrial 
estate in a country market town and yet achieving remarkable levels of output, 
productivity, lead: times and delivery dates. Yet all this was being achieved with a 
minimal sized workforce who, nevertheless, had a very high level of involvement and 
satisfaction with their working conditions.
Sm all b atch  production
One of the biggest problems facing companies in the engineering industry is how 
to achieve efficiency and high productivity in small batch operations. In mass 
production, considerable savings are possible through mechanizationbecause of the 
long runs of standardized products. However, 75% of the engineering industry is 
engaged in manufacture of batch quantities of less than 50 components and until 
computerization, it has not been possible to utilize the advantage in these 
circumstances.
A further problem apart from the relatively high costs of small batch production, 
is that of delivery dates where, because of the time it takes to set up a machine, the 
only economical way is to produce a complete batch of each part in turn. This 
means that the final product can only be assembled when all the parts have been
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machined which can take several months and it only takes a problem of scrap on 
one batch of a particular component to hold the whole job up.
A further factor in this approach to small batch production is the very high costs of 
inventory and work in progress that is built up especially when a wider variety of 
products are being handled in the system at the same time. This, added to the 
complexities and costs of production control in these circumstances, leads to a very 
inefficient and costly production system.
An a lternative approach to  production  organ ization
In order to counteract these problems, Normalair Garrett Ltd, a large, essentially 
mechanical engineering company involved in high technology products for defence 
and commercial applications, had recently introduced a flexible manufacturing 
system in one of its divisions.
Taking the opportunity presented by a large new defence contract, it was decided to 
create a manufacturing cell employing the latest in computer aided manufacturing 
techniques. The aim was to reduce work in progress, to eliminate non-production 
time and to achieve shorter lead times and delivery dates. This would be achieved 
by manufacturing components based on families rather than batches and using 
computers for loading and controlling the machining process and for scheduling and 
production control.
In addition, it was recognized that to achieve full benefit from the new production 
system a different style of working would be required from the workforce than in a 
conventional machine shop. Thus, from the outset it was made clear that 
employees working with the new system would have to be flexible and prepared to 
work as a team, going where the work demanded rather than remaining on one 
particular machine.
The tech n ica l sy stem
The new system took between 12/18 months to develop around machines which 
were readily available commercially and were already in use in the main factory. A
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small team of production and software engineers aided by staff and research 
students from Bath University developed the new system based on two very large 
KTM machining centres. These machines, which were capable of drilling and milling 
a wide range of components, are linked directly to the factory's main computer 
which supplies Instructions about how to mill and drill the parts and what tools 
are required for the operations. The machine could choose from 40 tools stored in 
a carousel - and a mechanical arm picks up the right tool and inserts it into the 
machine chuck. A further 80 tools were stored In an ancillary rack and a 
mechanical arm transfers the required tools to the carousel, from which it is 
transferred to the chuck.
A further development is the automation of the loading of the machines. A mobile 
trolley incorporating a robot, specially designed by the firm with the aid of 
Teaching Company Associates from the University of Bath , automatically selects 
and loads the required pallet on to the machine which then holds the part for 
machining. Apart from removing the heavy physical work involved and the element 
of risk to safety, it also saves time by allowing the operator to continue working on 
other parts.
The essential feature therefore in the new machinery process is that the machining 
centres which are. in effect, versatile machines equally capable of milling, drilling, 
turning or grinding as opposed to conventional dedicated machinery, eg lathes or 
milling machines. These machines, coupled to computer control, were able to reload 
and programme themselves to machine all the parts required for a component in 
sequence, rather than in batches. This enables the system to produce all the parts 
required to assemble the first complete unit rather than having to wiat for all the 
batches to be complete.
The factory at Crewkeme was designed as a versatile system and can manufacture a 
range of products from the engine for a microlight aircraft, to the current complex 
mechanism used in the aircraft industry. This mechanism involves some 100 different 
piece parts, of which only a relatively small proportion are completed on the 
machining centres. However, these are the most complicated parts to machine and
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represent the majority of the total costs. The remaining parts are either bought in 
and machined on the conventional and numerically controlled m achines that make 
up the rest of the machining capacity of the cell.
Finally, as can be seen from Figure 7, the cell also includes its own Heat 
Treatment, Crack Detection, Plating Assembly and Test area and is therefore a 
totally self contained manufacturing unit.
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Working conditions
While being advanced technically the new system  also provided very different 
working conditions from a human point of view to a conventional factory. It was a 
small factory unit, in a separate building on a trading estate in a small country 
market town. The conditions were, by contrast to the main factory, very clean, light 
and quieter and provided a much more pleasant and intimate environment to work in. 
I was very struck by this example of what the factory of the future could look and 
feel like for those working there.
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Job d esign  and work organization
Apart from the new technology what Is of particular interest is the approach 
adopted to work organization at Crewkeme and how this has affected the design 
and content of individual jobs. In order to avoid waiting as all machines would not 
be working all the time, staff who applied to work at Crewkeme were advised that 
they would have to be prepared to work on a flexible basis and as a team. Thus, it 
would be up to them to go where the work demanded, whether this was on the 
machining centres, conventional machines, plating or finishing operations, including 
assembly of the final component. This was made very clear by both the 
Manufacturing Director, the Site Manager and the Trade Union Convenor.
To examine what effect the form of work organization adopted had on peoples'sense 
of satisfaction and involvement, I used the job diagnostic survey developed by 
Hackman and Oldham (1980). This involved issuing a questionnaire (see Appendix 3) 
to the staff involved and holding follow-up discussions in small groups to discuss 
the results and their reasons for their responses. While there were 12 staff including 
the manager, of the 11 questionnaires issued, nine were returned, the remaining two 
were unaccounted for, probably because of the shift system. .
The questionnaire taps people's reactions to their jobs and to such characteristics 
as variety, autonomy, task identity and feedback in particular. These factors which 
are based on extensive research into motivation and job design are considered to be 
key factors relating to job satisfaction.
The approach adopted to work organization meant that in contrast to a conventional 
machine shop organization where people could be stuck on one batch of components 
on one machine, at Crewkeme people experience a very large degree of variety in 
their work. Another key difference is in their sense of identity with the task. In 
a conventional shop people said that they did not really know what the component 
was that they were machining, what it was for or where it went when they had 
finished it. At Crewkeme however, with it being a small unit, organized on the basis 
of group technology, it was possible not only to see the finished product but also be 
involved in most of the stages of its manufacture, including quite frequently assisting
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on its final assembly. This appears to provide people with a high level of task 
identity and was frequently quoted as being a major source of job satisfaction. 
However, while many people felt that the computer had detracted from their job in 
terms of the skill and discretion that they could employ in the machining process, 
this had, to a considerable extent, been compensated by the discretion that they could 
exercise regarding the organization of the work. As one person said "the first thing 
I do when I come on the shift is to see where the work is" and with the style of 
management adopted, the work group and individuals are given a high degree of 
responsibility to decide on which job or m achines to work.
While there has been no significant change in the degree of feedback they get 
from the job itself, their feelings are that the significance of their work has been  
enhanced by the new arrangements. A summary of the reactions of the employees in 
the unit, to their jobs at Crewkeme is shown in Figure 8, which analyses the extent to 
which desirable motivational job characteristics are present in that situation. While 
further comparative research would be necessary, there does appear to be some 
evidence that the choices made regarding the form of work organization used, have been  
a significant factor in influencing employees' reaction to their new job and to the 
technical system  adopted.









n = 9 (For source data see Appendix 9, Table 1)
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O rganization stru ctu re  and m anagem ent s ty le
There are also significant differences in terms of the structure of the organization 
and the style of management employed which appear to affect the motivation and 
sense of involvement of the work force. Because the computer is able to tackle a 
number of the administrative jobs associated with the production process, the 
factory runs with veiy slim management and administrative overheads. Scheduling 
of work and the progress functions are performed by the computer so that the 
factory manager is able to tell at any time exactly who is working on what and what 
stage of progress the job has reached. This removes the necessity for administrative 
and clerical staff to carry out these functions. Similarly, since the direct machining 
is computer controlled and the work force take on a lot of the responsibility for 
allocating people to the work, there is no necessity for intermediate supervision at 
chargehand or foreman level. Not only does this mean reductions in overheads, it 
also creates the opportunity for greater involvement by the work force in what have 
traditionally been management prerogatives. In particular, despite automation and 
computerization, problems do occur in the production process and the manager 
concerned invites a high degree of involvement from the work force in tackling 
problems on the shop floor and in reviewing progress and performance.
The size of the unit, with a total staff of only 12, is felt by most poeple to be a very 
significant factor in creating the sense of involvement and team working that is 
evident in the factory. While people miss to some extent the contact with a wider 
group of people, they argue that In a smaller unit you cannot afford to get at 
cross purposes with the other people and that they have got to make it work.
It was quoted that decentralization and the creation of a smaller unit was one of the 
advantages arising from the computer and new technology. It was felt the new 
system, provides autonomy not only at shop floor level but also to an increasing 
degree for local management. While the factory manager’s job might involve a wider 
range of activities and functions than would normally be the case, there was also 
some scope for flexibility and choice in the way that the operation was managed.
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In troduction  o f  change
Of particular significance In aiding the Introduction of new technology in this 
Company is the market situation and the industrial relations climate within the 
firm. The company, which is relatively young in its attitudes and age structure, 
appears to have developed a very good working relationship with the Trade Unions 
who have accepted the need for change. Although there is no comprehensive ’New 
Technology Agreement’ as such, the Unions have accepted that the use of new 
technology is vital to the firm's survival and are prepared to work with the Company 
over its introduction. In respect of the FMS system at Crewkeme, advanced warning 
and consultation with the Unions took place at least 12 months in advance and 
because of demand for its products the firm was able to guarantee that no 
redundancies would occur as a result of its introduction.
Staff for the new factory were recruited internally on the basis of volunteers. The 
Unions had accepted that the new system would require changed work practice and 
it was a classic example of a fully flexible cell manufacturing approach. It 
demanded, in the Unions opinion, a high degree of flexibility, co-operation and team 
work and while there was less use of individual skills, the jobs were more 
interesting. The Trade Unions agreed with the Company that this was the way to go.
In practice, it has tended to be the younger, more highly trained employees who 
have transferred to the new factory and who have found the computerized equipment 
and new style of working more easy to accept. Most of them are skilled craftsmen 
having served a Company Apprenticeship. While a number moved initially for 
domestic reasons, many were attracted by the opportunity to learn new skills and 
be involved in the development of ’the factory of the future’. While many had severe 
reservations and anxieties about the change, only one person asked to be 
transferred back and I was told by the manager that the majority would not wish 
to return to the old methods and this was confirmed by the work force.
The timescale for this type of development is quite long in that it has taken more 
than two years to get the system fully developed. But in the company's experience 
it has been system problems and programming the machines successfully which
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have presented the major hurdles to overcome. Possibly, because of this, the 
emphasis in terms of involvement in the planning process has come from the technical 
functions. The project team planning the change and new system primarily 
comprised production engineers and software specialist with external help from 
Bath University under the chairmanship of the Manufacturing Director. There was 
no direct involvement by Unions or shop floor, or for that matter by other functions 
such as Personnel or Industrial Relations, or from the design side.
R esu lts  and b en efits
To an outside observer the results and benefits of the new system have been very 
impressive. Although the company was reluctant to disclose financial information, 
the result of the new systems can be summarized as follows: -
i. The throughput, or lead time, for completion of products has been reduced.
In the case of the current component, lead time using conventional 
techniques would have been 4/6 months and this has been reduced to 14 
days.
ii. Work in progress and inventory costs have been substantially reduced.
ill. The system is more cost effective than a traditional factory.
iv. The system saves substantially on set up times and as a result of the
reliability of the equipment and planned maintenance the factory 
achieves a very high 'up running' time for the engineering industry.
. v. The jobs in the system appear more satisfying than in a conventional machine
shop and this appears to improve the motivation of the staff concerned.
vi. The form of work organization chosen has enhanced co-operation and the
feeling of team work. People more readily identify with the production of the
overall performance of the factory.
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vll. The computerized system and style of management chosen permit a
relatively high degree of involvement of the work force in problem solving 
and managing the operation.
O bservations and analysis
While many specific points have arisen from the description of the flexible 
manufacturing systems case, a number of more general observations can be made 
about it as an illustration of what is possible in terms of job and work organization 
design In the introduction of new technology.
□  Business and manufacturing strategy
Comments were made in the case study about the changing environment in which 
manufacturing industry finds itself today. In many industries apart from 
engineering, an organization's competitive position depends not only on factors such 
as price, but increasingly on factors such as quality, consumer choice, product 
design and diversity, speed of delivery and back up service. These criteria, rather 
than being based on efficiency, or use alone, put a premium on overall 
organizational effectiveness and meeting the customer’s needs.
To be effective in such a dynamic and diverse environment and market place 
pressure is put on the organization's flexibility and ability to respond to changing 
customer demands. Thus, to some extent, if organization and internal environment 
mirror the external environment this then gives the company a competitive 
advantage.
This means that the design of the organization needs to be seen as a strategic issue 
central to the effectiveness and survival of the business.
□  Technological choice
The case also provides an illustration of the choices that are possible in the 
disposition of technology. Until comparatively recently, the assumption was often 
made that technology is finite and that all the other variables including people and 
work organization would fit round the technology. However, developments such as at
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Volvo and Saab challenged the assumption of ’technological determinism ’ and 
demonstrated that options and alternatives were possible which might better fit 
some of the other variables involved, eg people.
The use of Group Technology in this case is a further example of how the grouping 
of related machinery and equipment in a family or cell like situation can, apart 
from creating considerable operational advantages, now provide a sense of task 
identity and involvement in the whole process that traditional and functional forms 
of organization have found it hard to achieve.
□  Decentralization and information control
The use in this case of computerized1 systems of information and management also 
demonstrates what is possible in terms of both decentralization of control but also 
in the integration of functions and activities. As opposed to large numbers of 
specialized staff being employed in production control and scheduling, these 
functions were decentralized to the operational teams of the manager and the work 
group. This, plus the inherent flexibility of the computer controlled machine meant 
that a high level of local autonomy on production, planning and control was possible, 
considerably aiding the flexibility and responsiveness of the system.
□  Smaller autonomous units
Turning from technology to the question of organization structure, the use of a 
smaller decentralized unit does appear to have significant advantage particularly 
in regard to communication and the sense of involvement of the work force in the 
organization as a whole. The feature was recognized in the earlier work on socio- 
technical systems and th e opportunities existing for ’organizational choice’ (Trist 
and Bamforth 1951).
This form of decentralization is made possible by the disposition of the technology 
and by the computerized information systems. The fact that the unit can have 
all these facilities and resources required to make a complete product means that it 
can be both geographically and organizationally relatively independent of other parts 
of the organization, whereas with a traditional functional organization the various
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specialized departments need to be closely related to facilitate communication and 
the movement of work. Also the decentralized computer information system means 
that the majority of management decisions and control can be taken at the base 
level.
□  Teamwork
Although chosen for primarily operational reasons the decision to adopt a flexible 
pattern of working and team work does seem to have influenced peoples' reaction 
to their job in a veiy positive way. Although the advances in technology may have 
detracted from their manual skills, a lot of discretion had been retained regarding 
the organization of the work and this, together with the variety of working at 
different stages of the process, helps to achieve a high sense of task identity and 
involvement in the total operation. This, as was suggested in my reactions to the 
case at the time, does suggest that group forms of organization may often be more 
appropriate to computer based systems of manufacture than traditional forms of 
work organization.
□  Employee and trade union participation
Finally, the case does demonstrate the importance of the involvement of employees 
and their trade union representatives in the change process. In this instance the 
attitudes of the trade unions towards the introduction of new technology and the 
changes In work organization required appeared to be influenced by their 
involvement and consultation on the strategic issues and developments of the firm. 
It is difficult to see how trade unions can be expected to accept the extent of 
changes r equired by new technology unless there is involvement at that level. The 
threat to the traditional role of trade unions of maintaining the employment of craft 
and skills of their members means that they can have legitimate and well founded 
concern about the introduction of new technology and management's objectives in 
doing so. Only very full involvement and consultation with regards to the objectives 
of the change and the approach to its introduction are likely to overcome the natural 
resistance and fears that trade unions and their members may feel.
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These Issues and the question of employee involvement in the development of their 
new systems will be more fully illustrated by the next case study on Automated Loom 
Building.
Sum m ary
The value of this case therefore is that it shows what is possible in terms of 
achieving a satisfactory match between human and technological needs. Although, 
to some extent, perhaps unconsciously and largely for operations rather than social 
reasons, the case demonstrates that options and alternatives are possible in the 
disposition of both the people and the technology. In this case, combining what was 
in effect a group form of organization with a group form of technology enabled people 
to feel involved and responsible despite the advanced levels of automation 
concerned.
While this case has demonstrated a number of positive factors that can help to 
achieve this result, it still leaves the question as to why, in other situations and 
applications, similar results are not obtained. Analysis of the subsequent cases in 
Part III will help to answer this question.
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CHAPTER 5 -  AUTOMATED LOOM BUILDING
It T akes Two to  Tango - P articipation  in  Job  and S y stem  D esign  
a t W estland H elicoptors  
The secon d  ca se  study: origins and in vo lvem en t
The value of participation and the involvement of all parties in the process of job 
and system design is evident from the next case study on the introduction of 
automated loom building at Westland Helicopters In Yeovil. My involvement at the 
time, as Supervisor to the Project Manager, Barry Mills, who had registered for 
an MPhil gave me the opportunity to form contacts and close working relationship 
with the Research and Technology Division of Westlands from the autumn of 1984. 
In effect, Barry Mills became the prime informant and a subject of the study as he was 
the leader of the change.
The Research and Technology Division, while heavily based on developments in 
design and manufacturing technology, had recognized that changes in these aspects 
had important human and organizational consequences. Indeed, their objective 
(raison detre) was defined as the promotion of technological and organizational 
'change! in the Westland Group.
The Company, which at the time employed some 11,500 people at Yeovil. Weston- 
Super-Mare and Milton Keynes, had had an i nterest in employee involvement for 
some time. Trade Union consultation took place through an unlikely named, but 
highly influential. Lands and Building Committee and an Employee Involvement 
department which was headed by an ex-convenor of the factory and was quite 
separate from the Personnel Department.
The Research and Technology Division which researched optimal manufacturing 
techniques, systems and operational structures for all parts of the Westland Group, 
sought to work in an interactive way involving all parties at all levels in the process 
of change.
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Having Identified an opportunity for the use of new technology, they then researched 
and demonstrated this to potential users. The demonstration provided the 
opportunity to Involve the potential user and gain their commitment to its 
development. Therefore, their intention was for the user to take up the process of 
development with R & T in a supportive role.
While R&T-start their projects from a technological base, they seek early recognition 
of the opportunities for systems integration and organizational benefits. Thus, it 
was recognizsed in R & T that most projects have technological and organizational 
implications both horizontally and vertically and depend for their success on how 
much people can work together. However, it is perhaps important to note that 
while this fact was clearly recognised, it did not appear to be reflected in the 
allocation and distribution of their resources. All the staff involved were technology 
based and although they had some awareness of the issues were not trained in 
psychology or the behavioural sciences. This, in part, explained my own involvement 
as an external resource to provide some input on job design and organizational 
development.
This case study is, therefore, interesting on three levels:
□  Firstly, as an example of technological change and automation in 
manufacturing and the fact that choices and options are available.
□  Secondly, as an illustration of participation, in job and system design in 
practice.
Q Thirdly, as an example of organization development and the role of 
technologists in stimulating and organizational change.
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D ata co llection :
In terms of the research and data collection, my role in this case was one of advisor and 
observer. Through my contact with Barry Mills I had access to visit the existing loom 
factory, study the traditional methods of loom building and talk to the loom builders 
themselves. Also through my involvement with R & T I was able to obtain technical 
background information on loom technology and the issues involved in its development.
As a result of these contacts I had the opportunity to follow through the development 
of the automated approach to loom building. This enabled me to visit the R & T 
Department to talk to the loom builders involved in the loom building improvements. 
This they decribed as 'job design' without really realising that this was an 
acknowledged discipline.
Unfortunately, although I sought access to conduct more detailed analysis of the 
changes to the job characteristics as a result of introducing the new technology, this 
was not possible, due to trade union sensitivity. However, informal discussions 
enabled me to get some useful impressions of their reactions to the proposed system 
(see page 65 for detailed discussions on reactions of the loom builders).
Apart from my own involvement and researches, material for this case study was 
also drawn from a paper presented by Mills, Project Manager in Research and 
Technology at Westlands at the 1st International Conference on Human Factors in 
Manufacturing in London, Mills (1984).
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The art and m ystiq u e o f  loom  build ing
Modem aircraft and military helicopters in particular have a large amount of 
electrical and electronic equipment for aircraft and weapons control and guidance. 
The wiring looms which power these various instruments and pieces of equipment 
are therefore very complicated and this is reflected in the length and complexity of 
the manufacturing process.
Traditionally, wiring looms have been built manually by skilled electricians 
assembling the looms on large boards standing vertically, often 15 - 20 ft in length and 
10 ft in height.
This is a detailed and laborious task and it can take as much as three to six weeks 
to assemble some of the more complex looms. Because of the requirement for 
accuracy and attention to detail the work is self paced and no bonus schemes 
operate. The work, though painstaking, appears leisurely but requires considerable 
skill and patience. With the more complicated looms involving up to 2500 cables of 
12 metre lengths, it takes a qualified electrician of average skill up to four years 
to develop the experience and skill level required to assemble the loom.
The first stage in manufacture is when the cables are cut to length in a cutting 
room largely staffed by semi-skilled female operators. Each cable is then marked 
with an alpha-numeric identification which is printed on the plastic sleeves which 
are slipped on to the end of each cable.
The cables a re  then handed to the loom builder in kit form, together with the 
fittings required such as pins, terminal plugs and sockets. The operator then 
assembles the loom on a loom board and working from a drawing forms the cable 
into bunches, laying Individual cables along designated routes, adding and 
subtracting from the bunches, strapping the wires together, cutting to length, 
stripping the insulation from the cable ends and crimping the terminals into place.
Further complications arise from the use of some 70 different cable and terminal 
types, many of which require the use of dedicated hand tools.
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The most time consuming part of the job is the sorting process, identifying cables, 
sorting them out from a bunch and choosing which cable to break out from main 
bunch.
An analysis of. the elements of the current manual loom building process and the 
average amount of time spent on each task is shown in Figure 9.
T he tech n o log ica l m en u
Increasing competition in the aircraft industry led to pressure of costs. Continuing 
developments in aircraft design involved still greater use of electrical /electronic 
equipment and increased the importance of loom manufacture. In these 
circumstances, the cost of loom building assumes greater importance and the 
company was forced to look at alternative approaches to loom manufacture. Studies 
of the anticipated future work load for the loom shop showed that a 40% increase 
in manning levels could be required over a period of six years if the current 
manufacturing methods were not changed. This knowledge, added to opportunities 
that were evident from the study of the loom building process in Figure 9, provided 
the incentives for an investigation by R & T into the potential for mechanization 
and automation in the loom building process. This study revealed that while the job 
was quite skilled and complicated, it comprised a number of discreet operations, 
many of which were capable of mechanization.
Following further investigation and desk research methods of mechanizing most of 
the operations were identified and the investigation stage culminated in the 
production of a menu of 'candidate! manufacturing techniques which would then 
be offered as demonstration of their potential to the user. The demonstration effectively 
showed the options and alternatives that might be available in terms of loom 
building technology. Apart from demonstrating individual standalone, items and 
pieces of equipment, methods of mechanical handling of the reels and cut lengths 
of cable were also demonstrated. Firstly, they demonstrated schematic alternatives 
and options as to how these items would be grouped together and the potential for 
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Consideration of the staff of the schematic layouts highlighted a number of 
important points.
□  That some tasks arising out of the present loom design could never be 
mechanized and mechanical methods would always be interspersed by 
manual tasks.
□  Different looms required different combinations of technology and 
therefore an important part of the task of data preparation would be the 
interpretation of loom design and selection of the appropriate technology and 
manufacturing process.
□  Job design and the involvement of the user, i.e. the loom builders with 
their experience and knowledge of the process, was as important as the 
design of the technology.
P articipative job and sy stem s design
The approach adopted to job design in this case needs to be set against the 
background and culture of the company and its approach to participation and 
employee involvement. As mentioned earlier, the company had a declared policy of 
fostering the active participation of managers, trade union representation and all 
employees. Apart from a Joint Management and Trade Union Group and Company 
Council, the Employee Involvement Department seeks to develop awareness and 
participation in company issues at all levels.
As the project manager, described:
"Over recent years the representatives of bargaining groups within the 
company have increasingly balanced their pursuit of the traditional issues 
of finance and working conditions with an interest infurthering the survival 
and competitiveness of the company and the quality o f the working lives of 
their employees
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This philosophy of involvement was then extended to the introduction of new 
technology and the intention was to use the loom building project as a pilot study as 
the following further quotation demonstrates:
"In seeking the Involvement o f shop floor personnel in the development of 
this technology, the Research and Technology Division proposed and obtained 
agreement to the adoption by a Company Council sub-committee of the role 
of overseer o f the exercise - so that the potential benefits might be 
recognized and the concept, if proved effective, might be applied elsewhere."
The rea liza tion  - th e  b irth  o f job design
From what began, in the early 1980's, as a classical engineering approach to the 
development of manufacturing technology, the loom building project became a 
’classical! illustration of participation in job and system design. (See figure 10, which 
summarizes the phases in the development.)
The Research and Technology Department openly acknowledged that its initial 
approach had been one where engineers and work study specialists had examined 
the needs and opportunities for change in loom building and the scope for 
mechanization and automation of the tasks. The approach had been on a 'menu 
basis where the mystique and skill of the task of the loom building had been 
systematically broken down into its constituent parts (eg 'cut wire','strip wire!, 'lag 
wire on firm board, etc) and to demonstrate how these could be mechanized.
However, the stage was reached where the various items of hardware could be 
drawn out on a single sheet of paper and arranged in a 'celT form and to give the 
drawing scale they included figures of people. This, as the quotation below from Bany 
Mills explains, prompted them to consider the working of the operators in detail.
"Despite having adopted the classical engineers (people-less) approach to 
loom manufacture, we were sufficiently aware of the impact on the working 
lives of the loom builders to want to design their roles as part of the
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Figure 10 Phases in  D evelopm ent of Loom Technology
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manufacturing system. We coined the term Job design' before realising that 
this was indeed the chosen title for the discipline of designing the Job content 
and function o f peoples work lives.”
The grand d esig n  - a p o licy  for future loom  m anufacture
The stage had now been reached where R & T, with the manufacturing division, could 
now propose the development of a policy for loom manufacture in the future. This
policy consisted of two separate inter-related strands, one concerning the technology 
and the other concerning the people.
Regarding the technical development, as a result of their research, the company 
were now proposing an implementation of new technology in three phases:
Phase I - Comprising manual loom building using computer based
instruction to the employees and automatic cable sorting.
In this process a continuous filament would be generated by a 
laser method and cut to length. A VDU would then take the 
operator through a step by step building sequence, eliminating 
the tedious sorting task, thereby offering a 30% improvement in 
productivity.
The VDU screen would provide data showing the operator 
how to route the wires similar to the bunch sheet, which gives 
'breakout data on the existing manual system. (See Figure 11)
Phase n  - Involves manual loom building as outlined above, with the
addition of automatic stripping and crimping of the 
majority of connectors.
In this process the machine would draw off the cable, recognizing 
. the end marks, cut the length, transport it to a terminating 
and inspection machine. The operator would then be supplied
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with a range of predetermined cables. This system, which was the 
preferred R & T option, would take the form of a manufacturing 
cell. (See Figure 12).
Phase m  - Integrated systems, which will consist of automatic cable laying 
machines, employing a robot and computer controlled loom 
design and manufacture.
In this system the cables are automatically cut to length, 
mechanically transferred via a laser stripper and automatic 
termination machine to a high speed wire laying machine.
An automatic machine prepares the forming boards from 
universal components and straps the bunches subsequent to 
laying. (See Figure 13)
These developments were seen as a long term strategy and it was anticipated that 
full Implementation would be over a six year time scale. However, the benefit in 
terms of increased productivity would be considerable and the time taken to build a 
loom would eventually be reduced from six weeks to four days.
However, in proposing these developments the Research and Technology Division 
recognized the essential contribution required from the shop floor where detailed 
knowledge and experience would be required to complement the technological 
. possibilities.
Under the auspices of the Company Council and the sub-committee that had been 
formed as a Steering Group, agreement was obtained to release four shop floor 
operators with a charge hand, to be seconded to work with the R & T Division for 
a period of three months in the development of the new systems. The ultimate 
objective of this exercise would be the production of a User Specification as a basis 
for the future manufacturing process.
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F ig u r e  1 1  C o m p u te r  A id e d  L o o m  M a n u fa c tu r e
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F ig u r e  1 2 S c h e m e  fo r  S e m i A u to m a t ic  L o o m  S h o p
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b a i t a r y  of  
s f r i p  cr imp  
m a c h  i n e s
f e e d o i a  w i r e-J
d i r e c t  to robot
P laying th e  gam e - job d esign  in  practice
The participants In this 'experiment were nominated after consultation. The shop 
superintendent nominated a chargehand to participate and the shop steward 
nominated four operatives. In addition to this group, technologists from R & T were 
available to give support and adapt the hardware and software where required. Staff 
from design and quality were also identified to give specialist input and advice at 
regular intervals.
The development exercise which took place in the R & T building started with a three 
day introductoiy programme in which presentations were given on all the projects 
and on the work completed during the investigation phase.
Great emphasis was placed on the fact that the work was of an experimental nature 
and that the equipment and various systems were to be viewed as ’candidates ' and 
alternatives, rather than prescriptions for a future loom shop.
Following the introductory phase the group's task was to operate the various items 
of hardware in a 'stand-alone' mode to familiarise themselves with the equipment 
and provide feedback to R & T on their reactions and preferences.
This was followed by a loom building phase in which members of the group took 
turns to perform the various tasks and observe. The building of the loom was 
accompanied by breaks in which suggestions were discussed, alterations made and 
feedback given to the design and quality staff and to line management.
R eaction  o f  th e  loom  builders
During my time at Westlands I had the opportunity to visit the existing loom shop 
and also to talk to those loom builders involved in the experiment and developments 
in R & T. At this stage, while the people in R & T were still exploring the options 
and alternatives, staff in the main loom shop had quite strong views on what 
was proposed.
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My first discussions were with the loom builders and other staff in the existing loom 
shop. I talked to the female operators who were cutting and crimping the wires 
manually in preparation for loom assembly. Their Jobs which were veiy repetitive 
would be replaced by the new system which would carry out these operations 
automatically.
However, main discussions were with the skilled loom builders who assembled the 
looms, sorted out the wires and laid them out on the wiring looms.
These discussions with the loom builders revealed both positive and negative 
reactions to the proposed changes. Their main concerns were that automation, would 
result in deskilling and the creation of what they described as ’monkey jobs '. 
However, they recognized that the proposed system would help to create more orders 
and that they would get satisfaction from more involvement In the total business.
The current method of loom building was a one man job and was particularly boring 
and there were frustrations with lack of parts and shortages. However, the individual 
was in charge of the building of the loom whereas they now felt that the computer 
was controlling them. They felt very strongly that man needs to control the computer 
and that they should determine the work order.
In describing their work with R & T the operators explained that while opportunities 
for mechanization had been identified, there were some parts of the Job that could 
not be automated. Also, it is the organization of the work that takes the time rather 
than the work content. There were also many operations that had to be done to the 
wire before it would be released to the operator for laying.
However, apart from the issues and concerns expressed by the operators, it 
appeared that management also had concerns about the introduction of the new 
system. The manufacturing manager, apparently, was fearful of 'inanimate ' 
computer control of the whole system and managers feared the loss of their control to 
the computer programmers.
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These reactions led those concerned with the experiment to conclude that it was the 
human factors rather than technical problems or hurdles that were determining the 
pace of change. It was explained to me that, as a result of the user involvement 
described and the reactions and suggestions of the loom builders, the group had 
decided to opt for the less ambitious system involving the supply of a continuous 
filament of wire, together with a VDU and printed instructions how to lay the loom. 
With the bunching system the operator had to spend a lot of time sorting the Job 
out, whereas now, with the new system, they could build up a loom at a walking 
pace pressing the computer punch button to get their instructions.
The selling point of the new system was the speed of laying down the wire in a 
continuous filament. The next stage was to get the loom off the frame and to cut, bare 
and crimp the wires and they were examining various automated machines to do 
these jobs. For this, they felt they needed the operators involvement - not only in 
the detail, but also from a policy point of view and that this should be to consult 
with them rather than to tell them what was required.
Unfortunately, union attitudes towards external parties meant that I was unable 
to obtain quantitative before and after measures regarding the changes to the job 
characteristics of the loom builders as a result of automation. However, from an 
informal discussion, I was able to obtain some of their reactions and concerns on 
these issues.
AUTONOMY - as previously mentioned one of their main concerns was to retain 
their autonomy ie not to be computer controlled. They therefore suggested that they 
should receive a computer tab or printout so that they could decide themselves 
which Jobs to do and when.
VARIETY - similarly on the question of variety, they were very concerned about 
being stuck on one part of the operation. For example, they questioned why they 
couldn't install the completed harness in the aircraft and one is bound to ask why not!
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TASK IDENTITY - this would also be a reflection of the need to maintain task 
identity and Involvement in the whole process.
TEAM WORK - some interest was also expressed in the possibility of having more 
than one person working together on a loom. They felt that people were still 
basing the design on one person where there might be scope for more teamwork.
FEEDBACK - finally, regarding feedback, they felt that the computer based system 
did mean that they obtained quicker feedback on results and progress than before.
Clearly these suggestions and reactions had quite wide implications for both the 
organization of the work and the technology. While a number were incorporated into 
the first phase of the development, eg the printout suggestion, retaining operator 
control, others could influence the shape of the further phases of development, eg 
Computer Aided Design and Manufacture (CAD/CAM) and operator involvement 
in installation.
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CHAPTER 6  - DISCUSSION OF THE LOOM BUILDING CASE
The loom building project was, in many senses, both an eye opener and a watershed, 
not only for Westlands. but also in terms of my own research. W hereas the 
Crewkeme FMS case demonstrated what can be achieved by alternative forms of 
work organization alongside the new technology, the loom building case showed me 
something about how to get there. Some of the points for Westlands and for myself 
from this project are as follows:-
The technology menu - one of the first points to emerge from this project is the 
concept of choice regarding both technology and organization. Regarding technology, 
the R & T staff recognized that there were several options and alternatives that could 
be offered to the user. These were seen as 'candidate ' technology rather than 
prescriptions and that ultimately it was for the 'user ' to select what was appropriate 
and acceptable from the 'menu ' to satisfy their needs.
User involvement - fundamental to the process of the introduction of new 
technology in this case was the concept of 'user ' involvement. The user in this case 
included not only management, but also the trade unions and the shop floor. User 
involvement was seen to be necessary not only in terms of policy and at a strategic 
level via the senior management and the trade unions, but also at a detailed and 
operational level via line management and the operators themselves.
Job/system design as a development process - approached in this way the 
development of loom manufacture was as much a 'process ' of development as of 
design. While the company acknowledged that its initial approach was that of 
'classical engineering ' and 'technological determinism', they equally acknowledged 
the ideas and suggestions of the shop floor and indeed felt that theircontributionwas 
essential to the development of an effective system.
t*articipants in the process - the loom building development group with its 
composition, connections and the umbrella of trade union support gave valuable clues 
as to those that need to be involved and have a stake and a contribution to make to the 
development process.
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Shop floor influence/participation in job design - In analysing the loom building 
project, Barry Mills comments on "the belief of th e  loom builders that they could 
improve the quality of their jobsP they understood the potential of computers to 
eliminate the more boring elements of their work (they didn’t like the sorting taski
In this they proved right: they were able, to a large extent, to influence the form and 
function of' the new work system by the Input of their specialist knowledge and by 
tailoring the user specifications to suit their needs. "To this extent’, Barry Mills 
comments, "the project was a successful job design exercise".
The first case demonstrated that there are options and alternatives in both 
organization and technical design. This case demonstrates the options and 
alternatives resulting in the process of technological change and some of the 
elements required in a strategy to achieve a satisfactory match between human and 
technological needs. Again, they leamt the hard way, but they actually leanrt 
from the lessons and their experience influenced their future approach to 
technological change. They recognized that, as technologists, they needed to be 
aware of the human and social implications of the changes they were planning and 
incorporated this into their developmental strategies.
"We began researching alternative loom building techniques and systems 
in the classical engineers way - we sought to mechanise. But fortunately 
for us, our realization that a successful first phase required the participation 
of people who knew much more about how looms are made than we ever 
would, coincided with the discovery that they wished to be involved in the 
development o f future work systems."
This realization stimulated a major change in the approach of R & T to its work and 
for the company to reconsider the potential of technology and Job design for Its future 
organizational development.
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R ole o f  tech n o lo g ist  as a change agent
One of the most Interesting features of this particular case study was the role 
played by Barry Mills at Westlands and the changes in outlook and personal 
development which occurred as a result of his involvement in the introduction of new 
technology.
Barry Mills.came from an Engineering background and whilst not highly qualified. 
(City & Guilds Certificate) developed into a position of considerable responsibility 
to Project Manager in the Research and Technology Division. He was quick to 
recognise the significance of the work he was undertaking at Westland and sought 
opportunities to project and explore his ideas. He also registered the work for a 
CNAA M Phil and has more recently converted this to a Phd.
His involvement with R & T, and in particular with the loom shop project, appeared 
to influence him as an individual profoundly and he sought to extend this influence 
to others in the organization from his role as Project Manager in R & T.
Following the loom project, he put forward proposals in Westlands for a radically 
new approach to business improvement, cost reduction and technical change, 
involving both job design and organizational development. These proposals 
amounted to the development of an a ltemative strategy to the conventional 
approach to change which could be applied to a variety of potential problems, 
projects and developmental opportunities. These included for example the 
development of manufacturing I16ts, employing group technology concepts to the 
use of job design at management level. Important and far reaching though these 
potential projects might have been, of more significance was the suggested 
approach that should be adopted to their implementation (see Appendix 4).
Changing b u sin ess  en viron m en t
A number of factors came together which highlight the relevance of job design and 
organization development to business improvement and the use of new technology. 
Westlands had traditionally operated in a cost plus environment where there was a 
lack of aggressive commercialization and of targets for both design and cost.
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However, increasing international competition, the opening up of the civil helicopter 
market and the introduction of fixed price contracts were forcing the company to 
become more competitive and cost effective.
The company responded to the changing business environment by transferring its 
sales operation and creating a marketing division and market orientated business 
group. Cost targets and reporting structures were introduced in order to control 
operating costs and emphasis was placed on the potential of new technology for 
improving cost efficiency.
They also r  ecognized its threat to their autonomy and vigorously sought to preserve 
this in the way the new system was designed. Like others such as Howard 
Roseribrock (1981), the case does provide evidence of how computers can be used to 
provide staff with information to enable them to control the process more effectively 
rather than be controlled by it.
T ech nology  as a ca ta ly st for change
The case also provides valuable evidence of the potential of technology as a catalyst 
for change. Barry Mills describes how the operators were initially sceptical that 
machines could ever do their jobs. However, he felt their immersion at R & T made 
them recognize the inevitability of technical change and of the temporariness of 
their current Job situation. This he suggested helped in their acceptance and co­
operation in the change process.
Thus, as Bany Mills suggested, we need to recognize the capacity or 'latent heat of 
technology to facilitate change through a process of unfreezing existing attitudes, 
change and refreezing.
On this latter point it may well be that while some consolidation is necessary to 
accept and work with a new situation, it is dangerous if attitudes do become refrozen. 
Perhaps what is required are people and forms of work organization which are 
capable of continuous adaption to change and organizational renewal. This clearly 
calls for very different skills and attitudes amongst those involved in the process 
and a distinct departure from the traditional emphasis on narrow technical skills.
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R ole o f  organization  develop m en t in  tech n o lo g ica l change
Analysis of both these cases does highlight the relevance of organizational 
development to the introduction of new technology.
We need to recognize the organization as an open socia-technical system subject to 
pressures and changes in the external environment. It is comprised of overlapping, 
interlocking sub-systems which helps to explain the issues involved in the 
introduction of technological change. Each specialist is, to some extent, working as 
a change agent between the organization and its environment (see Figure 14).
Thus, as can be seen the personnel specialist endeavours to adapt the organizational, 
personnel and employment policies and practices to changing requirements and 
demands. Technologists attempt to adapt an organizations manufacturing and 
information systems to the latest technology.
The conventional 1960's view of OD was that the OD consultant would intervene 
largely on the organizational variables and then changes would follow in the other 
three. However, as Clark (1972) and others point out, OD has been criticised for 
assuming that it is possible to introduce change successfully by intervening on one 
variable alone. For successful change he argues that analysis of the requirements for 
change should be conducted on all the relevant variables. Thus, while change may 
be initiated by changing technology one must analyse and take into account the 
corresponding changes that may be required in terms of the task, the people and 
the organization.
This suggests that change, rather than being seen as a specific isolated event, needs 
to be seen as a process of analysis and adaption, where communication and 
interaction and an understanding of each other's perspectives is essential. This 
certainly supports and reinforces the need for wider rather than narrow 
representation in the process of introducing technical changes and of an interactive 




































R eview  o f Stage n
My initial literature survey was very much concerned with the impact of new 
technology on people and their jobs and with the role of Job design in its introduction. 
From this work I had found that while the effect of new technology could often be 
negative, this was more as a result of management assumptions and the way it was 
introduced, rather than as a result of the technology itself. From my previous work 
in the field of Job design and from my knowledge of socio-technical systems theory, 
I had every reason to believe that the tools and concepts concerned could be applied in 
the introduction of new technology to good effect and that this could help to reduce its 
negative consequences.
The object of the first stage of my field work was therefore to find out how far this was 
possible in practice and whether one could achieve a satisfactory match between 
human and technological needs, while still fulfilling the economic needs of the 
organization. My study of the first two cases provided convincing evidence and 
dramatic insight as to what was possible in this direction. Although in both cases 
the results were obtained almost more by accident than design, they showed me that 
through the adoption of alternative forms of management and work organization 
and through the participation of those concerned it was possible to achieve a more 
effective match between technology and people’s needs.
On the one hand, with the FMS case, it showed me that there were options and 
alternatives in terms of the organization of people and work and that group forms of 
technology may require group forms of organization. However, as the case study 
suggested, this has considerable implications for the role of management, structure and 
style for the organization as a whole. The needs and opportunities for a more 
decentralised form of organization with small, more autonomous units, can be 
facilitated by the developments in computer technology. This style of organization also 
provides a better 'fit' with the changing nature of the business environment with the 
emphasis on choice, flexibility, speed of response, quality and service as well as 
achieving greater cost effectiveness. Thus, even at this stage of my research, the link 
between new technology and business strategy became evident to me.
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However, changes of this type and magnitude are not easy to introduce. Apart from 
the problems of designing advanced technical systems the human implications for 
people and their Jobs are far reaching. The second case on the Loom Building 
project provided me with invaluable insights of what was possible in terms of 
attitude change through the participation and involvement of those concerned. Thus 
the loom builders who had themselves recognised that they were involved in job 
design played a major part in the development of the new system and were able to 
incorporate their ideas and objectives into the eventual solution.
This reinforced my own contention that these changes need to be seen as a process 
of 'design and development' and that there are options and choices in both respects. 
How far these choices are recognised and adopted depends on the attitudes and 
assumptions of management and those involved in the process. These factors were in 




IMPACT OF AUTOMATION AND  
COMPUTERIZATION
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CHAPTER 7  - AUTOMATION OF A PAINT SPRAYING PLANT 
Job  S atisfaction  in  A utonum is
Background to  th e  th ird  case  study: origins and in v o lv em en t
The opportunity to study this case arose in the summer of 1984 from my 
involvement and initiation of a Teaching Company Scheme aimed at assisting smaller 
companies to utilise the benefits of micro-technology. Of the four companies that 
participated two were involved in applying microprocessors to their products, one to 
their management and cost control system and the fourth to their manufacturing 
process.
The company, Autonumis, had a study conducted by a Division of British Leyland 
into the feasibility, of automating their paint spraying facility involving the use of a 
robot. Encouraged by the availability of a. 30% DTI grant the Company decided to 
proceed and a Teaching Company Associate was appointed to join the scheme and 
work on this and other projects with the firm. Apart from involvement in the 
company, the Associates are also guided by tutors from the Polytechnic in this case 
by staff from the Engineering Department. It is perhaps significant to mention that 
also I was co-ordinator of the scheme, working out of the Management Department 
the Polytechnic determined responsibility for the scheme had to meet with a 
particular department, in this case the Engineering Department.
However, apart from my involvement as a co-ordinator of the scheme I was keen to 
maintain the academic involvement and saw the opportunity to study and hopefully 
influence the introduction of the new system as it appeared that it could be a very 
valuable example of the introduction of new technology in manufacturing.
Partially, as a resul t of my role as co-ordinator of the scheme, but also because of 
the good relationships I had already established with this firm, I was given very 
full access to study and observe the process. Unfortunately, the Associate concerned 
was moved on to another project before the planning stage was completed and, as 
a result, we lost some of our ability to influence what happened.
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D ata C ollection
Data for the paint spraying case was collected over a period of 18 months from Spring 
1984, from a variety of sources. In the first Instance my involvement as co-ordinator 
of the teaching company scheme meant that I was able to obtain access to company 
information and reports on the proposed scheme. In addition, as tutor to the associate 
involved, I was able to obtain Information and impressions from his Involvement with 
the project. Apart from this I was invited to attend one of the planning meetings for the 
system.
Following . this, I interviewed the Managing Director, Production Director, and 
Production Manager about their objectives and plans in introducing the new system. 
In addition, I was able to interview the consultant concerned with the robot and also 
the project co-ordinator to obtain their impressions of the project. Finally, I 
interviewed the existing paint shop supervisor and the operators to obtain their opinions 
about the new system and the advantages and benefits they felt it would afford.
With the consent of the company I carried out a survey of the existing paint shop 
operators, using the Hackman and Oldham Survey. I fed the results of this survey back 
to management (see Appendix 5). Once the new system was in operation I made regular 
visits to the firm to establish how it was working out. Apart from interviews with the 
Production Director, Production Manager, and Paint Shop Supervisors, I also carried 
out a follow up survey with the remaining paint sprayers. Again, I utilised the 
Hackman and Oldham survey, together with group discussions to discuss the results 
and its implications (see Appendix 6).
Although there were changes of both Production Director and Paint Shop Supervisor 
during the period, it proved possible for me to obtain an invaluable insight into the 
process of change involved on a before and after basis.
My role, therefore, in practice, became one of observation and as the firm were 
involved with the Polytechnic as a Teaching Company no real constraints were 
placed on me and the information I could obtain. As a result of this, I was able to 
follow the introduction through from early stages in the planning process, through
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implementation and subsequent operation and evaluation. During the period of my 
involvement with Autonumis I also took the opportunity to make videos to be used for 
teaching purposes. This followed the introduction of the new system from its 
inception, through to its introduction and eventual operation. The data from this video 
and the transcripts of the interviews involved, also provided invaluable information and 
impressions for my research. In addition, I prepared a paper based on this 
application which was presented and published at an international conference on 
Organization and New Technology in Budapest in 1986. This paper forms the basis 
of the rest of the chapter.
The com p any origin
The company, employs approximately 130 people on the outskirts ofTetbury, a 
small market town in Gloucestershire, and although relatively autonomous were at 
the time part of a larger group. They manufacture a range of vending machines 
for cigarettes and rubber products, hot and cold drink machines to wine, milk and 
beer dispensers. The company, which has recently had a vigorous programme of new 
product development, has also been investing in new production technology 
Including a computer controlled punch press machine and CNC press brakes.
Paint spraying
Paint spraying in this, as many comapnies, appeared to be a dirty and unhealthy job. 
The operators had to work in individual booths with considerable over spray which, 
without masks, presented a health hazard. Although the feeling in the shop was of 
camarade morale the physical conditions left must to be desired and in these conditions 
was an important notion for the change.
The robot project
With the current level of expansion of about 25% per annum, the company 
recognized that the capacity of the existing paint shop would become inadequate 
to maintain a supply of sprayed components and some change would be necessary. 
Following the feasibility study by British Leyland Technology, the company 
decided to opt for an automated system employing a robot and powder paint 
technology which, it was felt, would not only cope with the additional capacity
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required, but through savings on direct labour, would improve profitability on the 
higher level of throughput. The potential benefits of the new system were seen to be:
1. Improved and consistent quality
2. Improved toughness and cosmetic appearance
3. Increased production capacity
4. Better labour utilization
5. Removal of unhealthy and unsocial task of manual spraying
6. The company would qualify for 30% Dol grant.
The development of the new system was undertaken by a firm of consultants who 
were experienced in robotics and were contracted to supervise the project from initial 
concept to the commissioning of the new plant. In conjunction with nominated 
suppliers for the robot, conveyors and spray booths the new system was planned 
and targeted installation was to be during the normal shut down in July 1984.
Changes in the system are illustrated in Figures 15 and 16, from which it can be 
seen that the new system involved departure from individual manual wet spray 
booths to an automated system employing power spraying technology. The new 
system was based on a conveyor which after degreasing passes components 
through two automated spray booths with oscillating spray nozzles. The robot 
automatically touches up comers that the oscillators could not reach and the 
components were then passed through the oven for final unloading and inspection. 
The speed of the line was fixed and the robot was controlled by programmes 
inserted in the computer control console. A certain amount of manual touching up 
was still required.
Considerable effort was put in by the company to plan the introduction of the new 
system in advance. Apart form the feasibility study staff were informed as much as 
two years in advance of the intentions. This has enabled the company to avoid any 
redundancies. A moratorium on external recruitment had been in operation for 
twelve months prior to the change.
While the then Production Director had some experience of these systems the 
company took the precaution of employing another firm of external consultants to 
act as a safeguard and to tiy to ensure that all aspects were anticipated and
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planned for. In the event the new system was installed as planned and production 
commenced immediately after the shut down.
In economic terms, the project appeared to have been very successful. Quality, 
though of a slightly lower standard, had proved consistent, and the appearance of 
durability of the product were satisfactory, according to the production manager.
The increased capacity had been created and substantial savings on direct .labour 
had been obtained. Operating costs of materials, energy and jigs increased, but these 
were, according to the company, more than outweighed by the labour savings.
A number of technical problems were experienced initially especially with the robot 
with problems of static, synchronisation with the track and on programming. 
However, these were overcome and as people gained experience, they were able to 
make more effective use of the robot.
Physical conditions still presented some problems in terms particularly of excessive 
heat and drifting powder spray. Perhaps, more importantly, the changes in the 
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C hanges in  work organization
Manual system
The original manual system was based on the concept of one man one job and there 
was a coincidence between the task and job boundaries (see Figure 16 for socio- 
technical analysis of original manual system). Here, apart from the degreaser which 
was established as an independent job, the paint sprayers worked as individuals in 
an individual spray booth and operating with a fairly high degree of discretion 
performed a complete task with the exception of inspection which came under a 
different department. There was little if any need for interaction other than on a 
social plane and the role of the supervisor was concerned with work allocation 
scheduling and progress chasing.
Automated system
On the new automated system (see Figure 17) the inspection function had been 
incorporated into the department and it was generally felt that the automated system 
made consistency in quality standards easier to maintain. Maintenance was 
functionally separate, as in the manual system, although there was increasing 
evidence of involvement in production planning and maintenance issues (possibly 
against the production manager's policy).
Task allocation
Despite the original policy of encouraging job rotation the operators were allowed by 
the previous supervisor to gravitate to particular jobs (possibly due at least in part to 
the fact that they had always had individual jobs before and felt more secure in this 
situation). Each job on the new system necessarily represented only a small part of 
the. total task of spraying a component eg degreasing, loading, touching up, unloading 
and inspection.
C hanges in  job  co n ten t and sa tisfa ctio n
With the agreement of the Management Director, I carried out a survey to assess the 
attitudes of the paint sprayers to their jobs at the time and how they felt they might 
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would welcome the new system for the Improvements in hygiene and working 
conditions that it would afford there was concern expressed at the potential loss in 
Job satisfaction as a result of the robot and automation.
The survey showed that despite the working conditions people experienced a 
considerable degree of job satisfaction from their feeling that the job was important 
that they could exercise some degree of discretion as to how they did the job. Also 
they obtained direct feedback on the quality of their own work.
In the new situation they feared a loss of variety and demand for their skills. The job 
would be predetermined and they would not feel involved in the total task. Also in 
the new system they feared that they would not obt ain the feedback on quality 
that they experienced at the time.
Their preference, which coincided with management’s own views, was that a system 
of job rotation would help to overcome some of these deficiencies and help to restore 
some of the variety and sense of the involvement in the total task that they had 
been accustomed to.
Insta lla tion  o f  th e  new  sy stem
The new system was installed during the shut down and apart from initial problems 
in getting the robot working, production commenced early August 1984. At this 
stage, apart from some disillusionment with the robot, the operators co-operated 
with whatever was necessary to keep production going and a lot of hand spraying 
was required to compensate for the robot.
The consultants were for a quite long period absent from the scene and some difficulty 
was experienced in getting their assistance in getting the new system operating 
effectively. However, the Supervisor and the leading hand got involved in sorting out 
the programming problems themselves.
In the meantime, the staffing on the line had been reduced to four plus a leading 
hand and Supervisor as opposed to the 14 people previously employed (on a two
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shift basis). A t this stage no group approach to work organization had emerged and 
job rotation had not been initiated, one person being ‘stuck on unloading for 10 days 
at a stretch’. It was also proposed by the Production Manager that one person should 
be employed on inspection in order to monitor the standard required rather than 
everybody being involved In achieving the quality standard.
E ffects on  job co n ten t
While largely successful in economic and technical terms, there was a complete 
change in the nature of the task from a skilled paint spraying job to one of largely 
machine minding. This led to a marked deterioration in the quality of work 
experienced by people in the new system both for the operators and supervisor alike 
and resulted in a decline in morale.
Job rotation was limited mainly to touching up and the operators were confined to what 
some of them felt were‘mindlessly boring’jobs. Several people commented that they 
could not believe how slowly time was passing, and that when they thought it 
was lunch time it was still only 10.00 o’clock in the morning. They found the standing 
around very tiring on the legs and would all have preferred to be spraying manually 
despite the physical conditions. The operators themselves felt that the new system was 
no quicker and that the robot was not touching up properly.
These views were to a large extent echoed by the supervisor at the time who felt that 
the interest had gone out of the job. He resented the fact that he was denied 
involvement with maintenance and programming aspects ofthe new system which were 
for him a source of new interest and skills.
Although there were some individual variations in response eg from the person doing 
the tacking compared to the loading job, it was generally felt that the boredom was 
undesirable and that people’s attention inevitably wanders with consequent dangers for 
safety and for the quality of work.
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C hanges to  job ch aracteristics
With the aid of the Hackman and Oldham questionnaire and subsequent 
discussions, I carried out a detailed analysis of the changes which showed some 
deterioration on all motivational characteristics of the paint sprayer’s Jobs (see 
Figure 19).
In terms of variety there was no choice of the components to be sprayed as this 
was determined by the computer. Task Identity decreased because they felt nobody 
was involved in the total task. Discretion also declined because whereas before 
people would determine their own pace of work this was now dictated by the speed 
of the track over which the operators had no control. Similarly, on the question 
of feedback whereas operators could previously derive feedback on the quality of 
their work they now felt it didn’t matter.
Although the person working on degreasing felt he had some contact with other 
people, the other operators felt relatively isolated in their position on the line and 
satisfaction with the social aspects of the job had failed quite significantly.
R eaction  to  new  sy stem
Whereas people went into the change with an open mind, initial reactions to the new 
system were not very favourable. Some people expressed the view that it would be 
better if the line were totally automated as their Jobs at present could be performed 
by ‘monkeys’. It would certainly appear that in most cases the people employed on 
the new line were over qualified for the work that they are now doing which was 
essentially machine minding and would seek the earliest opportunity for transfer or 
alternative employment unless some changes were made.
Operator in vo lvem en t
While on the basis of individual jobs involvement had clearly declined, there was 
some indication that this could be restored to a degree by the development of group 
or teamwork. At the point of changeover for example from one component or paint 
colour to another, operators could have some influence over the system (eg when 
Lofty managed to get the changeover down to 20 minutes, he said to David the
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supervisor 'we showed em Big D. Clearly at this level there are many issues over 
which the group could have Influence. They clearly had discretion to influence quality 
within the given limits of the quality standard and there Is also evidence that they 
had some influence in the area of maintenance which could arguably become their 
responsibility to some extent.
Another important aspect was the involvement of the operators in lead teaching the 
robot in the production of new spraying programmes. In this way their skills are 
used and, to some extent, maintained and incorporated into the new system. Some 
22 programmes have now been developed and sometimes as many as six attempts 
are required before a programme is perfected.
Arising from this point is the question of the maintenance of paint spraying skill 
on the section. To the extent that the quality of the programmes produced reflect 
the skill of the paint sprayers was important that these skills were maintained. To 
some extent this could be achieved by maintaining a manual facility primarily for 
touching up, but without the skilled paint sprayers it would be difficult to develop 
satisfactory programmes.
The previous supervisor decided to leave partly because of the dispute over his 
involvement in the programming and maintenance aspects of the new equipment. 
In the view of the newly appointed supervisor the new system called for teamwork. 
He stressed the fact that if one person does not do his job properly, eg loading, this 
affects others and the performance of the line. He argued that interaction was 
required between the operators on a problem solving basis and saw it as his role to 
develop this. There was increasing evidence of a positive desire on the part of the 
operators to become involved in the performance of the whole system and the 
supervisor intended to initiate fortnightly meetings to discuss progress and problems 
with the group. There is therefore some evidence of an ‘Incipient’ group forming as a 
matter of necessity to cope with the nature of the new technical system which In 
many ways resembles a process plant in which group working is accepted practice.
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Figure 19 Changes to job characteristics/profile of paint 
sprayers as a result of automation
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n = 4 (for source data see Appendix 1 Table 2)
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The role of the supervisor had changed considerable as a result of the change in the 
technology. Previously his Job was very much involved with scheduling and allocating 
work and with problem solving and co-ordination within the boundary of the section. 
It also Involved co-ordination between the Jobs in the system as well as between his 
section and others in the factory, namely maintenance, quality and production 
planning. This left relatively little time for his man management role and 
communications as a result suffered.
.#»
With the new system the programming was done by the Production Manager and 
scheduling of the work was largely predetermined. The supervisor, therefore, had 
more time for communications and man management as well as for exercising his 
boundary management role. Here again the fact that responsibility for quality 
control was now incorporated into the department made him m ore autonomous 
and independent. He was now becoming more of a representative to management of 
the group’s ideas and suggestions for improvements eg showers to overcome paint 
drift problems and improvements to the design of jigs. Even without the development 
of job rotation, the institution of regular group meetings and the creation of a 
teamwork climate will did much to enhance the operator’s sense of involvement in the 
whole process. In fact, the supervisor was in favour of job rotation for example to 
help people identify more readily with the quality standard required although they 
were aware of what this was. Thus, the supervisor was increasingly taking on the 
role of social development in the new system.
D ifferen tiation  in  th e  m anagem ent ta sk
Whereas there appears to have been a decisive move with the appointment of the 
new supervisor to a more employee centred approach in terms of management style, 
there is evidence of increased differentiation regarding the different aspects of 
management tasks in the paint shop.
Whereas previously the supervisor largely controlled the programming and 
scheduling the work in the shop, this control passed to the Production Manager 
who did not appear to have a great deal of direct contact with the paint shop or its 
problems. The supervisor retained and had developed his role in people 
management.
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The Leading Hand, who was previously involved with inspection and direct supervision 
of the paint sprayers had now become the main specialist in the programming of 
the robot, control of the console and some aspects of maintenance of the equipment. 
This had provided him with increased job interest and had, in effect, given him 
control over the technical aspects of management in the paint shop.
C onflicting priorities
There is also some evidence of conflicts across the boundary between the paint 
shop and the rest of the factory in that the demands for changes in components and 
paint colours conflicted with the needs of the new system for relatively long runs. 
Constant changes were seen as disruptive by the paint shop supervisor but may 
on the other hand be vital in meeting changing customer needs. There was 
therefore some conflict between the requirements of the system for flexibility and for 
productivity. As already Indicated this is a particular area in which the people on 
the systems can make a contribution to both aims by achieving more rapid 
changeover times, therefore minimising the losses to production.
D iscu ssion
This case does demonstrate quite clearly the impact that new technology can have 
on the content of people’s jobs. Here a responsible employer had taken considerable 
steps to ensure that no redundancies would occur as a result of automation. 7 
personally am a great believer that automation doesn’t reduce your labourforce if you 
can plan it in the right manner.’ (Managing Director)
Equally, they took their responsibilities for communication and consultation 
seriously ‘there weren’t any secrets about what we were trying to do - that we were 
trying to reduce out commitment to manpower in that shop’.
However, regarding work oiganization there is evidence of a lack of planning. 
Understandably, the company’s initial concerns while planning the new system were 
the solution of technical problems and ensuring that the system was installed on 
time in order that production could be maintained. Thus the discussion in the 
planning group which was composed largely of component suppliers and technical
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consultants plus company management and supervision concentrated on those 
Issues. The planning meetings were dominated by the technical consultants and as 
one said ‘All the subjects that have been discussed have been basically technical and 
any management problems they've got are internal.
It was felt that management problems would only arise if the unions were brought 
into the discussions, and it was generally felt that these were well within the 
competence of the firm to resolve internally. Some discussion took place on training, 
not for the operators, but for the supervisor and it was arranged for the supervisor 
and leading hand to attend a course on the robot. (In the event they attended 
the maintenance rather than the operating course due to an administrative error.) 
In view of this, the existing personnel have had to leam how to operate the 
equipment themselves and even now do not possess any manual or operating 
instructions.
At the planning stage, the issue of what form the structure of jobs on the new system 
should take was left open. The Production Director at the time felt it better to allow 
this to sort itself out once the system was running and that all hands might well be 
needed during the first stages of its operation.
Understandably primary concern was on the operation of the new system from a technical 
and production point of view'. While it was felt that some form ofjob rotation would be 
desirable the policy was adopted not to make any decisions on this until the new system  
was in operation
In the event, quite significant features and unanticipated consequences occurred on 
the social side of the new system. While it is questionable how many of them could 
have been anticipated, it is clear that a price was paid for the omission of the 
consideration of human factors at the early stages of planning.
In practice, once the new system was in operation, people gravitated to the jobs they 
knew or liked and as time went on. with the preoccupation of the supervisor with the 
technical problems of programming and working himself on the line to keep
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production up, any such issues appeared to be overlooked making any changes now 
to work organization more difficult to introduce.
With a computer automated system and group technology, group forms of organization 
may be required if a satisfactory match between human and technological factors Is 
to be obtained. However, this conflicts with the accepted concepts of work organization 
in the firm where up until now the norm of one man, one J ob and control by management 
and supervision have predominated.
The extent to which these problems can be overcome may to some extent be influenced 
by the approach adopted to the introduction of technological change ie the ‘who, 
what, when and why’ questions. For instance, the discussions on the paint spraying 
system were dominated by engineers who perhaps by training and to some extent 
by disposition are orientated towards technical and economic factors rattier than 
human factors. This has implications for their training and/or the role of social sciences 
in the planning process.
As regards the issues discussed during the planning phase, ie the “what’ factors, it would 
appear that insufficient weight was given to the human factors, particularly relating to 
work organization for a satisfactory match between human and technological needs 
to be achieved. The policy of allowing it to sort itself out after the event does not seem 
to have worked veiy well.
To have achieved a satisfactory match it would seem important that these issues 
were given equal weight and considered at the earliest possible stage In the planning 
process. This would also have had the merit of allowing some adaptation of the technical 
system to fit the people. (For example, the opportunity for the operators to be involved 
in correcting the tapes was inhibited by the layout of the plant.) The question 
of why this did not happen will be taken up in the next chapter.
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CHAPTER 8  - ANALYSIS OF DISCUSSION OF THE PAINT 
SPRAYING CASE
Introd uction
This case study does provide some invaluable evidence regarding some of the key 
issues in the introduction of new technology and technological change. In 
particular,' it highlights factors which may represent constraints in achieving a 
satisfactory match between the task and technology variables and those concerned 
with organization and people.
New tech n o lo g y  and b u sin ess strategy
One of the key issues brought out in this case is the potential conflict between 
the operational requirements for increased efficiency against the strategic need for 
greater flexibility.
The stated reasons and objectives for introducing the automated paint spraying 
plant were to do with increased capacity and productivity. With the expansion of 
the business, the company recognised the need for increased painting capacity. 
They recognised the opportunity that new technology provided to achieve this goal, 
while holding costs down through savings in direct labour.
However, the company was operating in quite a diverse market and had for some 
time had a relatively vigorous programme of new product development. Although 
a substantial part of their business involved producing drinks vending machines 
for General Foods there was a variety of other products and vending machines 
involving components that needed painting.
In the event the system proved to be very inflexible and the need for manual, off-line 
spraying had to be increased in order to cope with this demand. In fact the 
consultants in charge of the programme criticised the company for introducing new 
products and thus changing the specification of the system. This was despite a 
comment from the Production Director that “what we have here is a Flexible 
Manufacturing System!"
This demonstrates what can often be a problem with new technology in that it is 
often introduced for what may prove to be the wrong reasons. It is often sold and
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bought by management as a way of increasing efficiency by reducing direct labour 
costs. Certainly this was encouraged in this case by the holding company’s 
requirement of a two year payback period for capital investments which encourages 
a short term cost saving approach. Clearly, If savings are ultimately achieved this 
may help to make the company’s products more price competitive. However, if as 
frequently occurs in todays market conditions, flexibility and speed of delivery are 
equally important criteria for success this needs to be reflected in the design of 
the manufacturing and delivery system.
As was demonstrated in the Normalair-Garrett case, it is possible to design a 
system that is both flexible and efficient, although this may have implications for the 
relative roles and disposition of the people and technology. It is therefore arguable 
in this case that had the company thought through the relationship of the new 
system to their strategic objectives, a different model and concept for the paint 
spraying process might have been devised. Such a system should have provided 
greater flexibility of response from both the technology and the people concerned.
T ech n olog ica l d eterm in ism
The second major issue raised by this case relates to the dominance of technology 
and technological considerations particularly during the planning process. In this 
instance, although the company stated that it was largely for ‘insurance ‘ purposes, 
heavy reliance was placed on external technical consultants and contractors.
Interviews by myself and a colleague, with the consultants who were experienced in 
this type of application indicated that they considered this to be a relatively straight 
forward Job. They also said that they considered that any manpower or trade union 
considerations were internal matters to be dealt with by management and were not 
their concern. Indeed, they expressed surprise that there had not been more 
resistance or problems with the shop floor over the impending introduction of the 
robot and new system.
I was able to sit in on some of the planning meetings and. despite intervening on such 
questions as training and work organization, found that the process was almost
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entirely dominated by considerations of technical and task factors (see Figure 20). 
Questions on training and work organization were dismissed in a matter of moments 
and as none of the staff, with the exception of the supervisor, were involved, concern 
about these issues appeared to be secondary.
The apparent lack of concern or interest in these issues may have been reinforced by 
several factors:
□ The engineering background and models of man held by the majority of 
people in the planning team; not only the contractors and consultants 
but also the members of the management team.
□ The fact that in comparison to the technology and the unknowns involved, 
manpower and industrial issues were thought to be simple and relatively 
unproblematic.
□ The lack of a vigorous trade union organization and representation may 
have meant that management considered the workforce to be a relatively
‘soft touch*. Their relative lack of knowledge and militancy meant that they did 
not make any particular demands and were likely to acquiesce to whatever 
solutions were proposed.
□ The belief by management that they had done their job by the workforce 
in that they had communicated over a long period of time what their 
intentions were and in broad terms what the new system involved. In 
this they may, either by accident or design, have confused the needs of 
communication with those of consultation on a change of this magnitude.
Hence, the result of this technical domination In the planning process meant that 
issues such as job satisfaction and motivation, work organization, communication 
and supervision and management of the new system was given little consideration. 
The changes that might be required to the oiganlzational and human variables were 
not recognized and this only came to light after the event rather than during the
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planning phase. This feature and the dominance of technical consideration during 
the planning phase seems to be characteristic of many applications. As is illustrated 
in Figure 20, the human and organizational issues often only emerge after the event 
when it may be more difficult to make the necessary changes.






Im pact o f  au tom ation  and job sa tisfa c tio n
The question also arises from the case as to why people were so disillusioned 
with the new system and dissatisfied with their jobs. In this instance it proved 
possible to use before and after studies of people’s reactions to the job charac­
teristics using the Hackman and Oldham questionnaire and follow up discussions.
In the first instance management had made assumptions about the paint sprayers’ 
attitudes to their jobs. This influenced their approach to the introduction of the new 
system, but was subsequently shown to be ill founded. Management assumed that 
the paint sprayers found the hand spraying job relatively undemanding and that 
they would welcome the new system for the improvements in hygiene and working 
conditions that it would afford. However, analysis of their reactions to the job of 
manual paint spraying showed that they derived a considerable amount of 
satisfaction from what they regarded as a manually skilled and responsible Job.
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Job Design theory would argue that for motivation and job satisfaction any individual 
or team should have
i. A clear and meaningful goal
ii. Discretion and responsibility to plan and organize their own work 
ill. Direct and meaningful feedback on their achievement.
As individual paint sprayers these conditions were largely satisfied in that they knew 
clearly what they had to achieve in terms of performance and quality standard. They 
had discretion to choose in what order to spray the components and how to achieve 
the desired results, and from their own efforts and feedback and from the inspection 
function they knew whether they were achieving the desired results or no t
However, the automation of the process changed all this in that as individual 
operators, performing only one part of the total process, their sense of involvement in 
the whole task and more on task identity dropped dramatically from 4.8 to 2.2 on the 
Hackman and Oldham scale.
Similarly, regarding variety whereas previously they used a variety of skills and 
actions and worked on a variety of components, they were now confined (partly by 
their own choice) to a single, narrowly defined, repetitive task, eg putting on or taking 
off components from the track. Thus the score on variety had fallen from 4.2 to 2.1.
The scores on autonomy have also dropped significantly from 4.8 to 3.1 in that they 
no longer have any discretion about which jobs or components to work on and feedback 
fell from 5.3 to 2.8 because only the person at the end of the line sees the results and 
the final product.
Although the jobs previously were individual jobs the people were able to 
communicate and interact with one another with the supervisor, the inspector, and 
the degreaser. Now, with the physical distance between individual operators and 
the automated nature of the process their score for dealing with others has dropped
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from 3.2 to 1.1. Add to this the fact that there were continuing problems with 
drilling paint, excessive heat and a robot that more often than not didn’t work, the 
group and their supervisor experienced feelings of profound disillusionment and 
dissatisfaction. Whereas previously they had felt that they were doing an Important 
and responsible job (as their score of 6 on Task Significance would signify) they now 
felt that they were just nobody’s and that the robot now did the job. They were 
simply machine minders with no sense of responsibility or involvement at all. As 
one member said, “It would have been better to automate the system completely 
rather than create such ‘monkey’ type, mindless, boring jobs." A comment from the 
supervisor graphically illustrated the point when he said “people are now saying if 
you can piss, you can paint!
A lternative form s o f  work organization
Current knowledg e of alternative forms of work organization would suggest that 
there were options and alternatives, the relevance of which could and perhaps should 






Management were aware of the potential problems of boredom and monotony 
arising from the new system and *were inclined towards a system of job rotation’ to 
counteract this. In the event concern with technical and production problems meant 
that this was never adopted or encouraged. The operator gravitated to the jobs that 
suited them or they disliked least but were not of their own volition willing to initiate 
job rotation. In fact in their minds one job was as bad as the other and so they 
didn’t really see the point. Had Job rotation been encouraged and implemented it 
might have helped to increase people’s Task Identity scores and sense of involvement 
in the whole task as well as improving their scores on Variety and Feedback.
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Clearly, the concepts of job enlargement (horizontal Integration of tasks) and job 
enrichment (vertical delegation and integration of responsibility and decision making) 
have relevance to this situation. However, they cannot be literally applied unless 
one person was to take responsibility for the whole process.
However, these approaches are relavant to the concept of group working which does 
provide for* elements of job rotation, enlargement and enrichment. In practice, it 
could involve the group working as a team and taking responsibility for the overall 
operation of the paint spraying process. In this situation the group would operate 
more as a team in which each operator although they may have an individual 
task, identifies with the process as a whole and with the objectives that the team is 
working towards. These objectives each include targets in terms of delivery dates to 
customers, output and productivity taigets, quality standards and the development 
of the process. In these circumstances the boundaries of individual tasks would 
become more blurred and job rotation would occur naturally as part of the overall 
task of getting the job done. Jobs would be enlarged in the sense that people would 
feel that they were involved in the whole process rather than on one initial task. Job 
enrichment could occur in that Individuals, as part of the team, could become 
involved in the planning and organizational decisions required. Closer liaison and 
involvement with functions such as production control, quality and maintenance 
would also enrich the jobs and help to track down the traditional barriers that exist 
between these functions.
Were such an alternative to be adopted, the scores of the operators on such factors 
as variety, task identity and significance, autonomy and feedback would arguably 
be very much higher as would those in feedback and dealing with others.
Socia l structure o f  organizations
However, perhaps the most important question arising from this case is why when 
knowledge and information on job design and work organization was available it was 
not used? Why was so little attention given to the people and organizational variables 
and why was the available expertise not used?
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Some clues have already been given to the answers to the question in the dominance 
of engineering, in the education, training and experience of the management and 
planning teams. Valuable though this is, it can create a problem when dealing with 
what is a multi-disciplinary type problem or development. The problem would equally 
arise if for example it was dominated by accountants who, while they might have a 
good command of the financial aspects of the change, might have difficulty in 
appreciating some of the technical and human considerations.
However, the dominance of engineering models and concepts of man and organization 
are likely to condition and influence the approach adopted in the design of the new 
system. Engineers are arguably likely to view an organization more as an 
‘mechanism’ than as an ‘organism’, a ‘closed’ rather than an ‘open’ system. Thus 
people will have to fit round the technology into predetermined slots and perform 
precise functions rather like the mechanics of a clock. The only problem with a clock 
is that it has to be wound to make it go and thus supervision is required to direct, 
organization, motivate and control the workforce.
It may be more difficult for people with limited awareness in the social sciences to 
recognize the nature or existence of the informal organization, identified as long ago 
as in the Hawthorne studies. In this sense the organization can be viewed as an 
‘organism’ whose performance and survival depends as much on the interaction 
between people in the system and between it, and its boundaries as on the 
performance of individual tasks. In this situation individuals take much more 
responsibility for their own motivation and management, the boundaries of jobs and 
between jobs are less rigidly defined.
These analogies apply very directly to the paint spraying case where management 
approach to organization design in the first instance was one of a scientific 
management, utilising the ‘concept of a closed mechanistic system’. However 
experience and the problems arising from its operation increasingly suggested that a 
different model employing a more ‘open organismic system’ concept would be more 
appropriate.
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These observations were borne out by an analysis of system boundaries in the 
change from the manual to the automated system. Whereas in the manual system 
(see Figure 17) there was a coincidence between the task and Job boundaries In the 
sense that each individual paint sprayer had the information, discretion and control 
to perform his function, the same cannot be said for the individual operators in the 
automated system (see Figure 18). The task of paint spraying is performed by the 
system as a whole, while individual operators are performing such activities and 
putting on and taking off components from the track. It is only by involvement at 
the level of the overall task that there is a coincidence of job and task boundaries. 
Only if each individual operator was a member of a team who are able to plan, 
organize and control their work and the overall process would there be a coincidence 
of the job and task boundaries.
R ole o f su pervision  in  an autom ated  sy stem
Discussion on possible alternatives in terms of work organization inevitably raises 
the question of the role of supervision in such a system.
In this particular case the existing supervisor in the manual system performed a 
traditional supervisory role scheduling and allocating work and dealing with 
problems across the boundary, particularly with quality, inspection and with 
maintenance.
Clearly, if a group form of organization were adopted many of the decisions and 
functions would be performed by the group themselves thus raising the question of 
whether there is a role for a supervisor in the conventional sense in an automated 
system such as this.
The company clearly had not recognized the change that might arise in this area 
because shortly after the new system had been operating the existing supervisor left. 
He had been initially enthusiastic about the new system but once it was operating 
became bored and disinterested. He tried to create interest by becoming more 
involved in the technical and maintenance aspects but was then disciplined for this 
by management who did not consider it as his job and this undoubtedly contributed 
to his departure.
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Without any question as to the need or the opportunities that this might create, the 
company replaced him with a new supervisor who, by disposition, was more employee 
centred In his approach. As was discussed earlier in the case, the supervisor himself 
recognized the greater interdependence of jobs on the plant and encouraged a move 
towards greater team work and involvement. This, however, happened very much by 
accident rather than design and his good intentions suffered In the prevailing climate 
of production and output within the Him. For example, it had been his intention to hold 
regular meetings of the group to help develop team work but this had not proved 
possible in the event and it did not appear to have been encouraged.
However, these experiences do provide clues as to the changes that may be required 
as a result of automation particularly if this is accompanied by moves towards group 
and team working.
The supervisor in these circumstances in the conventional sense is redundant. What 
may be required is more of a team leader whose role involves the development of team 
work. Thus, he may help the group in clarifying their objectives and evaluating their 
own performance. He may provide them with training in such functions as 
communication, interpersonal skills and problem solving and encourage them to act 
as a sort of quality circle. While initially, this may be quite a full-time Job increasingly 
as the group’s competence and confidence develops, he or she will need to pull back to 
give the group the freedom of operation they need to manage themselves and their 
activity.
M anagem ent a ttitu d es and values
However, the question still remains as to why when information and expertise was 
available these problems and needs for change to the social structure of the 
organization were not recognised or predicted. If these factors were recognised why 
was nothing done about them?
One possible explanation could be lack of knowledge. However the Managing Director, 
who was responsible for overseeing the project, was himself an ex DMS student who 
had attended a one week workshop on job design and work organization. So, although
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he was not Involved In all the detail he could certainly have influenced the overall 
approach to the design of the system and its introduction.
A further explanation could have been lack of available information or expertise. 
However, as part of the Teaching Company scheme the firm had access to the 
Polytechnic staff and as co-ordinator of the scheme my own knowledge and contacts 
were available to them. In addition they had a full-time Teaching Company Associate 
resident at the firm who was aware through tutorial of the needs and opportunities in 
this direction.
With such resources at their disposal one must conclude that there were other factors 
which accounted for the approach which was adopted which relate to the relative roles 
of management and employees and to the management’s need for control.
Conventional management theory would emphasise their need to direct, organise, 
motivate and control the work force. This approach is particularly prevalent in the 
traditional parts of the engineering industry and may often be more readily accepted 
in a rural environment when traditions of ‘master and servant* die hard. However, 
there was also evidence that employees in rural areas were willing to accept more 
responsibility if management were prepared to give it (Turner and Lawrence, 1965).
However, changes of the type discussed earlier involving work group autonomy and 
the removal of direct supervision could fly in the face of strongly held notions of the 
proper roles of management and work people.
Technology should if anything increase management ability to control the production 
process and minimise disruption by the human element. Therefore if anything the 
introduction of new technology should enable management to reduce its dependence 
on the human factor and either eliminate or reduce their influence on the production 
process. This notion fits with the conflict model of management where the means of 
production are seen as a potential source of profit and labour as an unfortunate but 
necessary cost. Therefore, anything that can help to reduce the latter and their 
dependence on people, will be welcomed by management.
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This strategy however Is based on the assumptions by management that the only 
thing these people really want from their work is money and that therefore they will 
do as little for as much as possible in return. However, evidence from research and 
from the paint sprayers own reaction to their jobs was that they appreciated and 
responded to responsibility and involvement. Thus, given the right conditions they 
are capable of self motivation, management and innovation and rather than just 
being a cost are capable of generating profit through improved performance, 
productivity, problem solving and development. Such concepts and assumptions 
however call for a very different approach to management and organization than the 
conventional model and imply a very different approach to the introduction of new 
technology. A summary of these implications is included in the following chapter.
O rganizational cu lture
Observation and analysis of this case study does appear to reinforce the relevance of 
the prevailing culture of the organization to the role and introduction of new 
technology.
Rightly or wrongly, this small but quite successful company does have a relatively 
conventional and traditional approach to the management and organization of its 
work force. The style of management though varying from one individual to another 
overall is benevolent but autocratic and paternalistic. Trade Unions though 
recognised are not particularly well organized or militant and the level of membership 
is quite low. In this context while management might see the need to communicate, 
they would not feel any obligation to consult with either the trade unions or the 
shop floor. Consistent with this overall style is the notion that management are the 
primary sources of information and expertise and only with reluctance would admit 
their need for any external information or advise.
Planning is seen as very much a management function and prerogative and therefore 
the idea of involvement of the people doing the job in the planning of change does not 
fit with these assumptions.
Similarly, the functions of work oiganization, motivation and control are veiy much 
the ‘raison d’etre’ of middle management and it would be very foreign in such a culture
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for these functions to be delegated to the people doing the Job. Indeed, as the 
attitudes of the paint sprayers themselves revealed they are quite accustomed to 
accepting managements right to make the decisions, even if in the event they don’t 
like the results. They have not had the opportunity or the training for a wider 
involvement and would be inclined to the view that its management’s job to manage 
and that’s what they are paid to do.
In many senses therefore one might argue whether or not the approach to the 
introduction of new technology, the design solutions and ultimate outcomes were not 
inevitable and even appropriate to the situation that applied? If this was the 
prevailing culture would an alternative approach have stood a chance of succeeding 
anyway? The changes and alternatives discussed for the organization of the paint 
spraying department are in such contrast to the prevailing culture and climate of 
the firm that even if they had been accepted the chance of their long term survival 
could arguably have been rather slim.
Of the alternatives involved, job rotation, which had clearly been suggested , was the 
most likely one to have been accepted as this does not require any changes in the 
organization structure or in responsibilities and decision making. In other words it 
does not ‘rock the boat’ and while its benefits may be limited at least it might have been 
acceptable in the prevailing climate.
Nevertheless, the price of making change in such a culture is that people may suffer at 
the expense of technology. Frequently they will suffer in terms of employment and 
job security but equally they may suffer in terms of job satisfaction, human 
involvement and the quality of their working life. Such outcomes, apart from being 
socially undesirable, do have their costs in economic terms. The effects on attitudes, 
motivation, attendance to detail, stress, health and safety, and the effective utilization 
of human skills and enterprise is likely to be very negative. Whether such a solution 
and outcome is effective in today’s competitive markets and business environment is, 
to say the least, questionable. Many people would argue that we can ill afford to 
employ people in such jobs in which we make so little demand of people’s potential 
contribution.
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The final question therefore that this case study poses, is whether this situation is 
inevitable and what possibilities exist for changing the prevailing culture?
Much of the problem seems to arise from treating the introduction of new technology 
as a specific change in one specific variable in the organization, namely in terms of 
technology. If management recognises the need to keep all the key variables in the 
organization under regular review and accepts the need for change as a continuing 
function of business survival and organizational effectiveness, then the adoption of new 
technology will be put in its proper perspective, ie it is just one aspect of the continuing 
changes required for effectiveness in today’s business environment.
While we cannot expect technology to change the world , the scale and scope of the 
changes involved does provide the opportunity for some fundamental questions to be 
asked. It can, as discussed in the earlier cases in Part II, provide an opportunity to 
unfreeze existing attitudes not only amongst management but amongst the workforce 
as well.
If we add to this the need for the organization to be open to information, experience 
and knowledge from outside then they may be encouraged to explore and experiment 
with alternative approaches and to learn from the process.
Unfortunately, the Teaching Company schemes in which this firm participated was 
funded by the Science and Engineering Research Council and thus the expectations of 
all concerned were for technical change and development. Since this time the SERC 
and Economic and Social Science Research Council have combined and also become 
involved with the Teaching Company scheme and although joint funding of projects is 
still the exception rather than the rule more mutual influence will hopefully take 
place.
However, while there might have been problems in bringing about a change In culture 
in this specific situation, evidence from the case studies in Part IV provides illustrations 
and encouragement of what it is possible to achieve.
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CHAPTER 9  - COMPUTERIZATION OF AN ORDER OFFICE 
Im pact on  Job s in  Ushers Brewery  
T he fourth  ca se  study: origins and in vo lvem en t
From the outset of the research I had been anxious to include office applications of 
new technology as much as manufacturing applications. My opportunity to study 
the computerization of an order came as a result of my previous involvement with 
Ushers, the brewery, as a consultant on employee involvement.
The company, at the time, 1979, had been concerned about the impact of the Bullock 
report which advocated employee and trade union representation on the boards of 
companies. Much of the British industry reacted at the time, including Watney Mann 
and Truman Group of which Ushers were a part. As a result of an article I wrote 
following a European study tour of work organization, I was contacted by the 
company to help them try to develop employee involvement at the level of their jobs 
and my expertise in job design and work organization was considered relevant.
Following a management survey into their interpretation of employee involvement a 
working party was established from which a number of initiatives and changes 
stemmed. In particular, problems had become apparent with the distribution function 
which proved to be inefficient and costly. Also people felt that the draymen lacked 
motivation and that there was a big divide between them and the staff in the order 
office and load planning.
As a result of consultation with trade and trade union representatives it was agreed 
to restructure the organization into smaller teams of draymen, load planners and 
operators, each serving regular customers in geographical areas called ‘zones’.
My role was more a catalyst than as a prescriptive consultant helping the 
organization to define its goals and measure where it stood in relation to these. 
Informally in the planning meetings, options and alternatives were discussed to 
obtaining greater involvement but it was up to the individual departmental managers 
to determine their new strategy.
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Following the change In the distribution organization, I was able to conduct a thorough 
evaluation of change which proved that it had been very successful. Considerable 
improvements were achieved in customer service, cost reduction, job satisfaction, 
teamwork and industrial relations (Bailey 1983). The Distribution Manager won the 
National Distribution Manager Award for the year in question, 1979, this was well 
publicised within the company and was felt would serve as encouragement to other 
functions to place their own changes.
Following this, when I was no longer employed by the company as a consultant, I 
took groups of students to see the distribution function as an example of what could 
be achieved. It was on one of these visits that I learnt of the company’s intention to 
computerize the system. I expressed interest in this development and sought the 
opportunity to be involved. However, although not asked for my professional advice, 
I was able to negotiate an opportunity to review the changes particularly regarding 
their effects on the Job of the staff concerned.
D ata co llec tio n
From my previous involvement with the company it was not difficult for me to arrange 
for interviews and data collection on the system and its effects. In fact people were only 
to ready to talk to me about them. This study started in the summer of 1985.
In the first instance, I interviewed the new Distribution Manager to obtain background 
about the changes and what the company were trying to achieve. I also interviewed the 
Manager in charge of Transport and Warehousing and the newly appointed Telesales 
Supervisor to get more details of the system and their approach adopted to its 
introduction.
I spent some time with the telesales girls and the load planner familiarising myself with 
the new system and its operation.
I already had, from my previous work, data from the Hackman and Oldham survey on 
the manual system. I was able to obtain comparative data by issuing the survey to the 
five telesales staff. Following this I held interviews with the staff to discuss their
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eactions to the new system and the effects on their job satisfaction. Apart from this I 
was also able to have informal discussions with the Manager and Telesales Supervisor 
off-site and with the telesales staff over a Christmas meal. These occasions provided 
invaluable opportunity to obtain informal feedback about the new organization and 
the system involved.
I summarised the results of my findings in the form of a report and working paper 
which I sent to the Distribution Director (see Appendix 7). I hoped that this would 
prove helpful to the company and might also stimulate some thought as to possible 
alternatives. This working paper forms the basis of the case which follows.
The new  office  sy stem
The new system, based on a Data General MV 4000, provides the operator with the 
following functions:
1. Order taking - the details of customers’ orders are entered onto keyboard
2. Load planning - the operators’ records delivery note number and enters it on 
programme
3. Delivery confirmation - confirmation of exact deliveries made on corrected 
delivery note
4. Post delivery order entry - key orders back in
5. Stock recording - records changes in stock levels on continuing basis.
Each telesales operator had their own VDU screen and al list of customers with basic 
data about address and telephone number. Three operators were also provided with 
the customer order history for the last five weeks, thus enabling them to check the 
customer's current level of stocks and what additional potential orders they may 
require. Orders when received, were immediately keyed into the system and printed 
out on a delivery note in load planning.
The system was developed centrally at the Brick Lane Head Office as a package to be 
used throughout the Group. There was little, if any, adaption of the system to suit 
local circumstances and as the customer manager said, "we had to make the
*
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package work for usm. Experience showed that there was a number of facilities that 
would have been helpful at the local level, but all of the development work was done 
at the head office and there were no facilities for providing a local input in the 
system design.
R eorgan ization  o f  th e  departm ent
At about the same time the new Distribution Manager felt the need to rationalise the 
distribution department in order to counteract rising costs and offer a more efficient 
delivery service.
As with computerization, the aim of the rationalization of the distribution 
department was to reduce costs while maintaining the level of sendee to the customer.
The concept of zones was abandoned on the grounds that it led to inflexibility of 
labour and unequal work load between zones.
Depots cost money in terms of wages and stocks and the nine depots in the region 
were reduced to four which, it was felt, would ease stock control. Now articulated 
lorries have to serve the three regional depots.
The number of Draymen was reduced from 64 to 41, eliminating the third man and 
employing a larger vehicle with a capacity of nine tons.
Originally, there were four load planners, one to each zone. They have now been 
reduced from four to one, the latter being in control of the whole area, thus it was felt 
improving flexibility.
As regards the telesales operators, the previous structure meant that they each dealt 
with any of a number of promotions or types of sales activity. This, it was felt, led 
to inefficiency and people making mistakes. Now the full-time telesales staff have 
been replaced by part-timers who, by working in the morning are able to get all the 
orders in before lunch. This helps the load planners by making all the afternoon 
available to plan the following day’s deliveries.
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A working party was set up for the reorganization at Trowbridge and since then 
Saturday morning problem solving sessions have been introduced wit the Draymen. 
Distribution Management felt that the involvement of people in target setting, decision 
making and feedback on achievement and how well they have done has paid off.
In sta lla tion  o f  new  sy stem
Initially, people lacked confidence in the equipment. Down time could be anything 
from five minutes to five hours and this tended to undermine morale and confidence. 
However, training sessions on the new equipment of about 2 or 3 hours were set up 
alongside manual operations. Discussions took place on progress and problems with 
the intention of keeping a relaxed atmosphere.
Discussions took place with the staff about the changes required. One of the load 
planners was transferred to be checker and another left the company, but only after 
training had been given to her on VDU operation to help her get another job.
Once the new system was installed, new Job descriptions were created raising the jobs 
from Staff Grade 2 to 3. Although a number of new stafT were appointed, the higher 
grade compensated to some extent for reduced hours involved in going from full-time 
top part-time work.
The two systems were operated side by side for 7 weeks during which time specialized 
training was provided by the Head Office staff in operating the new system, eg 
cancelling and amending orders.
Evening sessions were held each week to de-bug the system. Managers would phone 
in orders presenting the girls with types of problems anticipated. Then the operators 
were put for a whole day into an existing live system within the group and this helped 
overcome nervousness about the first day’ operation of the new system.
The system was eventually launched on 29th March 1984, with champagne and buffet 
lunch, to mark the degree of involvement of everyone from the Managing Director to 
the Draymen in the introduction of the new system.
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Full-time staff, who were unable to accept the change to part-time employment, were 
offered training and assistance to find alternative full-time work.
R ole o f  supervisor
The appointment of a telesales supervisor was intended to shield the girls from 
problems and queries which might interfere with the basic task of order taking. 
Whereas previously the girls handled their own problems and queries these were 
now referred to the supervisor. Problems such as complaints on delivery and queries 
on paper work are dealt with by the supervisor who adopts the policy that ‘the buck 
stops here’.
Another key role played by the supervisor was in terms of training. Product training 
was being organized to keep staff up to date with special promotions and a monthly 
training session was held in the evenings to iron out problems.
Perform ance resu lts
1. Costs
Considerable savings were achieved in terms of reduced costs, by reducing the 
number of depots from nine to four, the number of draymen from 64 to 41 and the 
number of vehicles, as a result of introducing larger vehicles.
2. Customer service
Customer service with the zoning system was very high, approaching 100% deliveries 
on the next day.
Job sa tisfaction  and in vo lvem en t
Although I obtained data from the staffboth before and after the change, in the elapsed 
period some members of the group had changed. Therefore one cannot be sure that 
observed differences were entirely due to the changes In the jobs.
However analysis of the two sets of Hackman and Oldham data indicates that while 
the general level of satisfaction of the telesales staff with their jobs was quite high.
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there were quite significant differences in the key characteristics of their jobs under 
the new system  from those under the zoning system. In analysing this, one m ust allow 
for the fact that the new incumbents were part-time as opposed to full-time 
employees and that this possibly leads to different expectations of their work. 
Generally, they felt satisfied with their jobs because they fitted in easily with school 
hours and home commitments and the level of pay is high.
Variety
As can be seen from Figure 21 variety decreased considerably in comparison to the 
zoning system , where the telesales girls could, for example, be involved in load 
planning. While the introduction of products and promotions has increased their 
feeling of variety over the original structure, there was a decline in this aspect of the 
job.
Task identity
Of more significance, however, is people’s assessm ent of task identity which 
declined from 5.5 to 2.3. Previously, staff involved in this function felt involved in the 
total delivery tasks, whereas now they performed only one part of it. albeit a very 
important part in their eyes, as the score on task significance indicates.
Figure 21 Characteristics of telephone sales operators' 










TASK IDENTITY | AUTONOM Y FEEDBACK DEALING
VARIETY TASK FEEDBACK FROM WITH
SIGNIFICANCE FROM JOB OTHERS OTHERS
JOB FACTORS SOCIAL FACTORS
N = 7 (for more data see Appendix 9, table 3)
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Autonomy
The other factor which declined is autonomy where the increased involvement of 
the supervisor with complaints and problem solving, and the fact that calls they had 
to make were predetermined, left the girls little discretion In how they did their work.
Feedback
With Introduction of zoning, feedback from the customer to telesales was vastly 
improved because of the direct contact with their own set of customers. Under the 
new system, although they don’t deal with any particular customers, they still rated 
this factor quite highly, although they didn’t know what happens to a load after it leaves 
and they didn’t see the delivery confirmation.
Social factors
As can be seen from Figure 21 there was some deterioration of feedback from others, 
ie colleagues and/or supervisors and also on dealing with others, either clients or 
colleagues. How much of this is due to the introduction of the computer as such, or 
to the change in work organization is questionable. Certainly the girls felt that they 
got less feedback on their own performance from the supervisor in the new situation 
than before. As they were working individually there was also less opportunity for 
feedback from colleagues on telesales or load planning.
Similarly, while they rated their customer contact through the telephone quite highly, 
the relative lack of contact with load planning and the draymen led to a decline in 
their assessment of dealing with others.
Sum m ary o f  e ffe c ts  on  job co n ten t
Although the assumption could be made that, as part-timers with relatively good pay 
and convenient hours, job satisfaction for the telesales staff was not important. 
Evidence from the survey would not support this assumption. The general level of 
expectation of interest and satisfaction was quite high. The results of the survey 
showed an average measure of 5.2 on a 1-7 point scale, measuring the growth needs 
of the staff. This meant that a number of people found the work rather tedious and 
monotonous and this they felt did effect their motivation to the Job.
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Clearly, the major questions raised by the case are the effect on the organization of 
work, whether or not other alternatives or options could have been adopted at the time 
the system was introduced. What changes might currently be possible to improve the 
characteristics of the jobs, and how far the existing technical system inhibited any 
changes in work organization or job design.
Copies of a version of this paper were made available to the company and the 
Distribution Director at the time. Although I was unable to obtain any formal 
response or comments from the company to the issues and questions posed, informally, 
concern was expressed by middle management and employees over the changes that 
had occurred. These basically centred around the loss of communication and 
contact between the staff involved, namely telesales, load planners and the draymen, 
and between the staff and customers. There was a strong feeling that what had been 
achieved in terms of reduced costs was at the expense of staff motivation and 
involvement and of service to the customer. It was felt that there had been a major 
shift within the firm towards a policy of ‘hard sell’ and cost reduction. The opinion 
was that although staff had no option but to go along with this, they didn’t really 
believe in it.
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CHAPTER 10 - DISCUSSION OF THE DISTRIBUTION CASE STUDY
The relationship that I built up with the Company from the work described earlier 
has enabled me to maintain a continuing contact. I have been able to take groups of 
students to visit the site and study the changes and effects on a continuing basis. It 
has thus been possible to monitor the changes in attitudes and approach by 
management and staff alike over a period of 10 years.
H arm onisation  and in tegration
One of the most interesting questions in the introduction of new technology is 
whether the issues raised and potential solutions apply equally to white collar/office 
situations as they do to manufacturing and the shop floor. Further, how far such 
divisions have any logic or make any sense in today’s computerized settings.
In the previous reorganization the draymen had been brought much closer to the 
office staff by creating small integrated teams who were involved in the whole delivery 
process. This not only helped to reduce costs and improve the delivery service, but it 
helped to remove the us and them situation and the divide between the office and the 
yard.
The introduction of computerized systems of management and information can 
potentially do much to integrate previously separate functions by providing a common 
database. Thus, there was the opportunity and potential here to further integrate and 
enhance team work to the benefit of both customers and the staff.
However, the approach adopted was one of ‘scientific management’ in that the 
separate functions of telesales, local planning and delivery was emphasised. In the 
original zoning structure it was recognized that the task was the ‘delivery* of the 
beers that this depended on co-operation and teamwork between those that received 
the orders, those that planned the loads and those that delivered the beers. Thus, the 
task boundary was around “those needed to work together to get the customer the 
produce and service they required’. The teams that had been crated to such good 
effect were broken up (a la Durham Coal Mines) to met the perceived needs of 
increased efficiency and to fit the design of the new computer system.
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Human contact and Interaction was largely replaced by technology and the computer 
to the potential detriment of relationships not only between members of staff, but 
also potentially with the customer.
C hanges in  b u s in ess  environ m en t and m anagerial stra tegy
This case study graphically Illustrates two alternative strategies to Improving 
organizational effectiveness on the one hand through people and, on the other, 
through technology. It demonstrates the advantages and benefits from each, but It 
also illustrates the limitations of over dependence on either strategy. In what was a 
self-evident and classic illustration of a socio-technical systems, the strategy swung 
dramatically from a social to a technical solution of the problem, (see Figure 22).
Figure 2 2  A ltern ative  M odels o f  S ystem s D esign
In the one case, emphasis on people, flexibility, teamwork, involvement and 
communication was seen as the best strategy, while in the other, emphasis was on 
specialization of tasks, technology and managerial control. As suggested in Figure 23, 
socio-technical system theory would suggest that the more effective strategy is a design 












The so c ia l so lu tion
The original change to the zoning structure in 1979 took place in a climate of 
increasing emphasis on employee participation. Indeed the overall culture within 
Watney Mann & Truman Brewers nationally was one of employee involvement, 
promoted by the then chairman, Alan Sheppard, of British Leyland. This helped to 
provide an umbrella within which the Involvement project for which I was the 
consultant was initiated.
Following a survey at management level their definition of Employee Involvement was 
defined as:
□ greater job satisfaction and team work leading to a better sendee to the customer
and increased profitability.
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Thus, with the overall objectives established individual managers and functions were 
encouraged to evaluate their situation and their own departments against this. A 
management working party was formed and many changes took place.
However, in particular there had been criticism of the performance of distribution and 
the manager concerned responded to the challenge by initiating a major reorganization 
of the distribution function to better achieve these objectives.
His approach to the problem was highly participative, involving consultation with 
representatives of both customers and staff. The Trade Representatives who came 
after the Draymen were brought In at the outset and involved in the analysis of the 
problem.
However, they were also able to identify a model which they would hope to replicate 
in any solution that was developed. In this instance the problems experienced in the 
larger department at Trowbridge contrasted with the smaller rural-depots where 
motivation, team work and customer service seemed to be veiy effective. This use of 
a model (a concept of the situation that ideally should apply) appears to be very 
useful in helping people develop a solution in practice.
Following these discussions as the case study describes agreement was reached to 
restructure the distribution organization around the concept of smaller autonomous 
units, similar to the rural depots in which the function of telesales, load planning 
and deliveiy were combined into closely integrated teams. This combined with the 
ability to serve a regular set of customers, led to quite dramatic improvements in 
motivation, teamwork, efficiency, customer service and industrial relations.
My own role enabled me to follow up the results of the change, and to conduct a 
thorough evaluation. However, in addition to this the project which was quite widely 
publicised was selected as the winning entry to the annual National Distribution
i
Management competition and the distribution manager won the award. However, it is 
indicative of his style and approach that he took the Trade Representatives with him 
to receive the award, because he argued that their success was as much a result of 
their efforts as of his.
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Thus, referring to Figure 23, the strategy adopted, ie a people centred participative 
approach profoundly influenced the design solutions and the resultant organizational 
structure and management style. It placed an emphasis on the notion of employee 
involvement motivation, delegation, autonomy and team work and placed a high 
premium on the need for good communications and relationships. In short, it was a 
classic human relations approach with all the emphasis on the social side of socio- 
technical systems equation.
The tech n ica l so lu tion
However, technology in the zoning system was very basic, involving manual records 
and customer plates with customer records and delivery information. These had to be 
manually maintained and up-dated and were no doubt by today’s standards very 
inefficient! Also, as described in the case, whereas the late 70s was a period of 
growth and experience, the early 80s saw a decline in economic activity and 
stabilisation of beer sales although costs and competition continued to increase.
The business environment in which the Arm was operating therefore changed and 
this was reflected In a change of climate and of management within distribution. A 
new director and distribution manager was appointed with experience of new, more 
efficient distribution systems. These systems which involved trunkers with 
detachable trailers and containers meant that the firm could dramatically reduce 
the number of depots by holding stock locally overnight to be picked up for local 
deliveries in the morning. Similarly, changes to the manning levels of drays were 
negotiated from three man to two man crews which achieved further savings.
At the same time, with the competition to retain market share, there was increasing 
emphasis on sales rather than marketing or customer sendee and in the role of 
telephone selling in achieving orders. This coincided with the development centrally 
of a new computerized sales order processing system which was intended to provide 
more efficient backup and information systems to enhance telesales and delivery 
performance. The system as the case study describes also provided information for 
load planning and for confirmation of deliveries.
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Thus, as can be seen, there was a quite dramatic change in the climate in which 
distribution management, were operating and in their interpretation of what were 
the criteria for effectiveness and for survival in a veiy competitive environment.
Perhaps, rightly, the strategy employed was one of rationalization, consolidation and 
automation all with the primary aim of reducing costs and increasing sales. Service, 
though Important, was not though to be the predominant factors for success and 
the effects of the changed strategy was reflected throughout the reorganization that 
took place.
In the first instance the SOPs system which was developed centrally was orientated 
around the role of the telesales operator. As was described in the case study, it is 
designed in order to help them increase their customer calling rate and to provide a 
better technique in terms of customer information. In this respect it is very effective 
in that information on customer past orders enabled the operator to be much more 
sensitive to likely customer needs.
However, the system was clearly designed with certain assumptions about the role of 
the staff associated with the system, their relation with one another and on the 
management structures concerned. The telesales operators were now confined to a 
predetermined and repetitive sales and order taking function with little if any 
involvement with the other aspects of the delivery tasks. Their discretion and 
involvement In solving problems has been removed in that a telesales supervisor has 
been appointed who takes over any queries or problems that need to be resolved. 
Their links with potential customers have been severed and they now specialise in 
the promotion of particular products. The implication of this is that it was felt to be 
more important that they were familiar with particular products than with particular 
customers as in the past.
Similarly, the links with load planning and the draymen have been broken in that 
the load planner is now physically separate and some distance from the telesales 
office and the draymen do not relate to any particular telesales operator. The zone 
structure as already indicated was abandoned in the interests of greater flexibility 
and utilization of resources.
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Thus the structure and approach to management and organization in distribution as 
a result of these changes was therefore very much one of ‘scientific management’ 
employing specialization of function and hierarchical control. Motivation is largely 
by financial incentives and co-ordination is provided by management. Technology 
is employed to help increase output and productivity, communication is primarily 
by telecommunications and the data provided by the computer.
Clearly, in the design of the computer system little account had been taken of the 
existing social structures at Trowbridge and of the significance of the zone 
organization. If these factors were considered it would appear that it was based on 
the assumptions of separate functions and. for example, no provision was made in 
the design of the system for information of deliveries to be provided for the telesales 
girls. Thus, one of the most important job design criteria, namely feedback, was not 
catered for and this could have important implications for their motivation to achieve 
the sales required.
Similarly, the load planner who now performed an individual task was very Isolated 
in a separate office, having relatively little contact with anybody other than via the 
computer. As a consequence, not surprisingly, is motivation and morale were rock 
bottom.
Rightly or wrongly therefore, the case also demonstrates the impact of the technical 
solution on structure and style of management adopted (see Figure 24). As it 
indicates human considerations of factors such as motivation, teamwork relation­
ships and communications did not receive much consideration. The structure and 
style of management was based on achieving increased efficiency through 
specialisation, co-ordination and control which was reinforced by the computer 
technology. The resultant jobs were specialised and repetitive with little human 
contact and much of the satisfaction, involvement and teamwork previously 
established was lost. Staff tended to view their jobs as purely instrumental, looking 
to incentives, attributed to particular promotions as a means of motivation and reward.
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A lternative so lu tio n s and form s o f work organization
The Issues and questions that this case study raises are in many senses veiy similar 
to those relating to the Robot Paint Spraying case. How far was the approach 
adopted the only possible solution and what alternatives could have applied? Were 
the results In terms of people’s involvement and satisfaction inevitable, or could a 
better match between people and technology have been found? Were the benefits 
in terms of increased efficiency at the possible expense of customer service and 
the longer term image and relationship of the firm with its customers? How far, for 
example, in a service function such as this is it important to maintain the involvement 
and commitment of the staff.
Prior to the zoning project, there were many complaints about the level of customer 
service from the firm. Indeed it was quoted that if on a Friday night a publican rang 
the order office to find out what had happened to his beer, the impression given was 
that the girls neither knew nor cared. There is a danger that in the new system, where 
all the emphasis is on sales and orders and the computer makes no provision for 
confirmation of deliveiy of the order, that if staff are not motivated and responsible 
that a similar situation could arise again.
In a function such as this, successful completion of the TASK, namely supplying 
the customer with beer, is dependent not just on telesales, but also on the other 
people within distribution and their ability to work together to get the customer his 
beer. In this sense, therefore, the computer system should clearly have been 
designed to support not only the individuals in accomplishing their job, but also the 
team in successfully fulfilling the TASK. Thus, arguably the system could have been 
designed to provide the team with the data it needs to do the job, namely in sales, 
load planning and deliveiy information to all the members of the team and the 
provision of an efficient and prompt sales and delivery service. Opportunities for extra 
sales and for easing deliveries can be identified and problems solved. The Draymen 
themselves can help to identify sales opportunities and how route and load planning 
can be improved and the telesales girls can often help to get the customer the beer he 
needs more quickly through their knowledge of the delivery situation.
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Involvement o f the staff In this type of problem solving and performance 
improvement could avoid the necessity and cost o f a telesales supervisor and could do 
m uch to enhance the motivation, satisfaction and a sen se  of responsibility of the 
telesales girls and other members of the team.
In th is situation the team s would all share the sam e objectives in terms of sales, 
costs and 'delivery performance, and all would receive direct and m eaningful 
feedback on their performance against their objectives. The team, however, would 
have a high level of autonomy to plan and organize their work and the delivery of the  
beer. The computer system  would enhance the provision of information to the team  
and feedback on the key variables concerned.
In these circum stances the scores on such  factors as variety, task  identity, autonom y  
and feedback would be m uch higher as would those for feedback from others and  
team work.
The problem here is that the computer system  w as developed without recognition of 
the existing organization structures and without any real consultation with either local 
management or staff. The system  w as developed by the computer department in  
London and little account seem s to have been taken of the local and hum an factors 
involved.
While savings in term s of costs and increased efficiency were undoubtedly achieved, 
the 1 onger term effects on custom er relations and custom er service are more difficult 
to estim ate. At the time the new system  w as introduced, the company stated that 
the ‘custom ers have not suffered’. However, custom er relationships are at least in  
part a function of the attitudes and m otivation of the staff and their w illingness to 
help and serve the custom er. If, as a result of rationalisation and technological 
change, people’s  satisfaction and sense of involvement suffer, this m ay ultimately 
effect their attitudes to . their Jobs and to the custom ers. In a competitive clim ate, 




INTERIM REFLECTIONS ON KEY FACTORS INFLUENCING 
INTRODUCTION OF NEW TECHNOLOGY 
Review of Stage HI of Research
While my objective at this next stage of my field work w as to see how job design  
concepts could be used In the Introduction of new technology, the results of my 
investigation were to reveal why they are not.In both cases the companies concerned 
were aware of my interest in job design and through me had access to job design 
information and expertise. However, despite being offered these facilities, their 
priorities and concerns were in different directions. Neither company seem ed to me 
to have learned from their previous experience of these issu es and occupation with 
economic and technical issues seemed to virtually rule out hum an and social 
considerations.
Thus, while in both cases I believe that alternative forms of management and work 
organization could have improved the fit between hum an and technical needs, the 
opportunity to achieve this w as not taken. My analysis of the reasons for this 
suggest that th is was not due to lack of knowledge or that the alternatives were not 
feasible. The reasons seem ed to me to be to do with the assum ptions held by 
management about the relative roles of people and technology and what they 
thought would be effective in the situation concerned.
Whereas the two cases in the first stage of m y field work served as som ething of a 
revelation of what was possible, the two cases in the next stage of my field work 
showed what w as not. They represented something of a watershed in the development 
of my own thinking and helped me to recognise the importance of such factors as 
strategy and culture in influencing the role of new technology and the use of job 
design in its introduction.
.• 1
In terms of strategy the cases demonstrated to me that if management see their 
objectives largely in term s of achieving cost reduction through new technology, this  
will have inevitable consequences on the role and contribution of people in the
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process. In these circum stances, as the two case studies highlighted, job satisfaction  
and employee involvement is likely to suffer. While this may be undesirable from a 
hum an point of view, the question also arises as to whether in  today’s  circum stances 
these are the right objectives to pursue. At a time when other criteria such as  
quality, custom er services and corporate image are also important factors in achieving 
business success, a strategy which minimised the people and their involvement may 
be questionable. Certainly there w as som e evidence to suggest that the com panies 
concerned had not adequately thought out the relationship between technology 
and business strategy and that this had far reaching effects on the solution adopted.
However the two cases also demonstrated to me the significance of the prevailing 
culture both in influencing management’s  interpretation of their strategy and the 
m eans by which this can be achieved. In both cases it appeared that the culture and 
climate of the organization was dominated largely by economic and technical 
considerations and a belief that it was management’s  job to manage. In these  
circum stances technology will again be seen as a m eans of minimising the hum an  
contribution and enabling management to exert more effective control over people and 
the performance of the system. Even if job design concepts and alternative forms of 
work organization were theoretically possible and could result in a better m atch  
between people’s  needs and those of the organization and the technology, I realised 
that these would be unacceptable with the culture that prevailed.
At the end of the third stage of my research I summarised what I now felt were some 
of the key factors and issues that related to the introduction of new technology and 
these formed a framework for my investigation during the final phase of this  
research. The key factors which I identified at this stage were as follows:
Corporate strategy
In both cases in my view there was a demonstrable need for the company to relate the 
introduction of new technology to the strategic objectives and development of the  
firm. There is a danger of sub-optimisation of goal in seeking cost savings through the  
introduction of new technology which may run counter to other longer term objectives 
of such  as the quality of service to the customer. Clarification of the strategic
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objectives of the business and the contribution that new technology can  make to their 
achievement will obviously greatly influence the way it is introduced and the 
ultimate role played by technology.
Company philosophy
In th is sense it is helpful for management to be conscious and aware of its own 
philosophy and the values and principles it stands for. Thus, although there Is a 
need for organizations to adapt and change in response to the environment, the fact 
that they believe in and stand by the concepts of custom er service, quality, 
involvement of people and for example the Pursuit of Excellence can help to guide all 
those involved in and with the business and in the introduction of any change. In the 
cases concerned there was some evidence that these issu es m ay have not been fully 
thought through and that company policy was being blown by the wind! One of the 
advantages of a m anual system , whether t be in the office or on the shop floor, is  that 
it is infinitely flexible. Once one has made the investment in the technology and its 
particular disposition it is m uch more difficult to change. In this sen se  the system s 
and solutions that are developed for today may not be appropriate for the 
circum stances required of tomorrow.
Technological determinism
In both cases the system  was developed largely from a technical perspective with very 
little input or influence from the user and the people who would ultimately be 
involved. As a consequence the requirements of the technology dictated the 
requirements of the social structure rather than the reverse and people had to fit 
and adapt to the system.
This appears to be largely due to the composition and backgrounds of those involved 
in the planning and design process of the development of technical system s and the 
fact that technological consideration dominates the process. In th is sense, the problem  
is that only in one of the key variables the needs and opportunity for change in 
TECHNOLOGY is being considered. If there was recognition of the need to review
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the role and interdependence of all the key variables against the objectives the 
organization was trying to achieve then different design solutions might emerge.
Models of management and organization
The cases also demonstrate that in m any instances people are still working with 
conventional models and notions of m anagement and organization when introducing 
new technology. Assum ptions about the role of m anagement to provide direction and 
control, and of traditional structures involving specialization and centralization of 
control, profoundly influence the design of the social structures when introducing 
these new system s. Yet the scope and scale of technological change may provide the 
opportunity and need for new m odels and forms of m anagement and organization if 
full benefit from the technology and the people concerned is to be obtained.
People and technology
The approach adopted in both these cases implies certain assum ptions about the 
relative role of people and technology. The implication is that people are less  
dependable and valuable than the technology which by contrast is predictable and 
controllable. The implied assum ptions are that people view their work as 
instrumental; a necessity in order to earn the m oney they require to live. However, 
research and evidence from both these cases reveals that people are often looking 
for m uch more from their work and the chance to take responsibility and be 
involved.
Therefore, rather than diminishing the hum an contribution, as was done in both 
these cases, new system s should perhaps be designed in such a way as to enhance 
the contribution that people can make to improve output, productivity, quality, 
custom er service and profit. Perhaps we should view people not ju st as a cost but 
like technology as an investment in improved performance, profit and innovation. If 
so th is will clearly influence the relative roles of people and technology in  the design  
of these new system s.
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Design of jobs and work organization
In both cases there is evidence of a lack of awareness or concern about the quality of 
the work that will result from these new system s and the contribution that job  
design and alternative forms of work organization could make in these situations. 
Despite exposure of the organizations concerned to information, expertise and advice 
in these respects was not used for one reason or another. Yet analysis of both cases  
demonstrates that Job design and alternative forms of work organization could have 
helped achieve a more satisfactory match between the needs of the people concerned 
and the organizations and that this may well have helped increase the benefits from 
the new system s and the service provided to custom ers concerned.
Bridging the gap
Analysis of both cases shows the opportunities that new technology can create for 
bridging the gaps and divisions that have hampered organizations in the past. The 
opportunity exists for white and blue collar workers to work together and co-operate 
under the same physical and employment conditions. The computerized system s can  
also help to break down functional barriers and to give the people doing the job  
more involvement in the specialised functions designed to support their activities.
Finally, the opportunity exists to close gaps between management and work people 
by removing supervision and by involving the workforce in the m anagement process 
In neither case were these opportunities taken, but subsequent analysis of them  
shows the potential for change that new technology can create.
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Organization and management for new technology
At this stage of the research I developed these ideas in the form of a working paper 
which I produced as an outcome of my research at this stage, which I intended to 
subm it to an international conference at Eindhoven in  Holland, on Advanced 
Manufacturing Systems.
In the event, I was unable to get the money to go, but I believe the paper represents 
a significant stage and outcome of my research and reflects the development of my 
thinking at that time.
Although the examples are related, in the main, to the manufacturing situation, I 
believe that many of the issues and principles that emerge apply equally to the office 
setting.
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ORGANIZATION AND MANAGEMENT 
FOR NEW TECHNOLOGY
A  p a p e r  p r e p a r e d  fo r  a n  in t e r n a t io n a l  c o n f e r e n c e  
o n  A d v a n c e d  M a n u fa c tu r in g  S y s t e m s  
in  E in d h o v e n , 1 9 8 7
ORGANIZATION AND MANAGEMENT FOR NEW TECHNOLOGY
Innovations in new technology have brought far reaching changes to the technical 
design of office and manufacturing system s. Does new technology and computer 
aided system s of automation create a requirement for social innovations in term s of 
new m odels of management and organization?
Changing environment of manufacturing
Traditional structures based on specialization of task and hierarchical m anagement 
and decision making may be increasingly inappropriate to these new system s and 
the changing external environments in which they operate.
In the past, the market need has been for relatively long runs of standardised  
production, where the key factor has been high output at low cost. To meet this 
prescribed and predictable requirement, a 'mechanistic' type of production system  
capitalising on economies of scale and utilising the principles of specialization to 
increase efficiency and output, may have been appropriate. Specialization in terms 
of tasks e.g. m achinists, inspectors, maintenance personnel and planners, it was 
aigued, helped people become proficient in these activities and increased the 
efficiency of the line. Similarly, in terms of decision making, decisions would be made 
at different levels in the hierarchy from leading hand, supervisor to m anagem ent, or 
superintendent level and by different functions e.g. planning, quality control and 
engineering maintenance, (see Figure 24)
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Figure 24 Traditional production organization based on specialization of 
functions and decision making
Supervisor Supervisor
Lead ing  H an d
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M a n a g e r
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a n d  C on tro l M a n a g e r
P ro d u c tio n /M a n a g e r
Supervisor
However, in today's circum stances, the market increasingly requires not only low cost, 
but also choice and flexibility in terms of design, quality and speed of delivery. In a 
market where the consum er has a far greater range of products and services to choose 
from, the supplier m ust be far more custom er orientated and be prepared to adapt his 
product and production schedules to meet the custom er need, while still keeping his  
costs down.
Computer based automation
It is here that the relevance and logic of computer based system s of automation and 
information becomes apparent. It is their ability to rapidly re-programme the 
schedules and outputs of any system , at low cost, to meet rapidly changing needs 
that is their 'raison d’etre’.
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Such system s where properly conceived, rather than resembling the m echanistic 
structure of a traditional assem bly line, more closely resemble a process plant such  
as is found In the chemical, drink or food processing Industries. In these industries 
there has been a greater recognition of the changes to the work and skill content of 
jobs associated with these plants and the requirement for a delegated and decentralised 
style and structure of management at the operational level.
Implications for organization
The newer, flexible, computer automated system s of manufacture call for different 
concepts of organization to be applied to ensure an effective match between the people, 
the technology and the other variables concerned.
As can be seen In Figure 25 changes In the TASK (i.e. response of production system  
to market environment) and changes In TECHNOLOGY (i.e. technical system  for 
creating product/service response) will require corresponding changes to STRUCTURE 
(i.e. roles and relationships) and from the PEOPLE (i.e. In terms of knowledge, skills 
and attitudes required).















In the current decade, as opposed to the 60’s  and early 70's, the major forces for 
changes are affecting the TASK variable from the market. In teim s of competition and 
TECHNOLOGY, as a result of Innovations In micro electronic design. These processes 
Increasingly demand a response In terms of the other two variables namely PEOPLE 
on the one hand and STRUCTURE on the other. However, these changes In 
TECHNOLOGY represent something of a 'stepped' change and as a result have 
potentially significant destabilising effects on the other variables. Thus, potentially, 
as a result of planned technological change, existing attitudes and assum ptions as to 
the role and contribution of PEOPLE and the STRUCTURES of work and relationships 
required may become unfrozen. Both management and the workforce may perceive 
the need for, or be receptive to, new concepts of work and organization in the new  
system s.
Participation and attitude change
From this we can see the relevance and logic of the participation of those likely to 
be involved in, or affected by, the Introduction of the New Technology, since it is by 
exposure to the new system s and their Implications that existing attitudes and 
assum ptions will be challenged and potentially new solutions determined.
Organization design
But what concepts and models of organization are appropriate to the new technologies 
and how should they be designed or evolved. Great effort and energy Is expended on 
designing the technical system  Involved, but how, in what Is in effect a Socio/Technical 
system , should the corresponding social system  be designed and developed.
1. Group forms of organization
In the traditional organization jobs are conceived as Independent functions, with any  
necessary co-ordination being provided by management. In an automated system , 
jobs tend to be more obviously Interdependent since. If one person fails to perform 
, h is task  properly by loading at the beginning of the process or inspecting at the end, 
the overall operation of the process and the product will suffer. Similarly, since the  
jobs are interdependent, it Is Important for people to appreciate how their work affects
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others at different stages of the process. For these reasons it would appear more 
appropriate to conceive of the workforce as a group, who are all involved in the total 
task rather than simply performing specialised parts of it.
i t  Programming of machines/changing of balance of mental/physical skills
One of the main impacts of computer based automation in manufacture is to remove 
the m anual skill content of the majority of jobs. The m ental decisions made by the 
craftsmen or operators regarding, for example, speed of feed and depth of cut, are now  
entered into the computer programme enabling the computer rather than the 
operators to operate the machine.
The traditional approach of specialization would be to appoint programmers who 
specialise in this particular task, but th is can create communication difficulties 
between the programmers and those operating the m achines. A more effective 
solution is to give the operators them selves the responsibility of programming and to 
provide the necessary training to enable them  to do this. In this way their skill is 
retained and the computer becom es an extension and expression of their abilities. 
Also it can be seen as an advantage that the computer can take over the repetitive 
physical tasks.
iii. Management of the system
The fact that the computer takes over m uch of the original m anual work clearly 
m eans that fewer people need be employed on an equivalent production system. But 
it also raises the question of the role of management and supervision in such  
system s. In the traditional structure, management task  is concerned with planning, 
organization, co-ordination and control in what w as normally a relatively stable 
environment or assum ed to be one. However, in today’s  circum stances, the system  
has to respond m uch more rapidly to changing dem ands and in this situation a 
hierarchical management structure, with the communication problems that this 
causes, is less appropriate. Apart from these reasons the hierarchical structure 
tends to prohibit the involvement of the workforce for them selves in the decisions 
affecting them  and their work. This, apart from having a demotivational effect, m eans 
that their potential contribution to problem solving and creativity, in relation to the 
manufacturing process, is  lost.
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Thus, from both operational and behavioural points of view, there are strong 
arguments for the greater involvement of the workforce them selves in the operational 
management of the new system. As a work group they are close to the process, its 
problems and its performance. Since they are a work group, recognising the 
interdependence of their function there is  less requirement for co-ordination than in  
the old production system. With the aid of the computer and VDU terminals it is 
possible for the operators themselves to get direct feedback on their work and the 
performance of the system, together with data on other factors such as stock levels 
of component, or materials that may be required in the production process. This 
m eans that the work group, in possession of the necessary data, are them selves in a 
position to exercise control over their own operation rather than being dependent 
on supervision.
iv. Flexibility
Similarly, when it comes to the organization of work, in a traditional system  the scope 
and perspective of an operator was confined to h is individual specialised task  and 
thus it w as essential for a supervisor to make the decision relating to the allocation of 
tasks and organisation of work. In the new system, where flexibility is  often the key 
factor, a more delegated approach may be required, where the operators as a group, 
with knowledge of both the total task  and their own skills, can allocate tasks and 
make decisions about work organisztion more readily them selves.
Planning can of course take place on several levels from the overall production 
programme to the more detailed scheduling of com ponents to achieve the plan. 
While the decisions of 'what' has to be made are clearly determined elsewhere by 
the production and sales managers, ’how' the plan is to be achieved is another 
question. At this level, what sequences the work should be done in and what this  
implies for changes in set up and programmes, are issues that the work group 
them selves are concerned about and on which they have a contribution to make.
For these reasons, it would seem  that the new computer automated system  requires 
a different management structure from the traditional line. It will tend, rather than  
being hierarchical, to be a flatter structure, in which m any of the operational
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decisions will be taken by the work group, leaving management with the "boundary 
management' task  of matching the outputs of the system  overall, to the changing  
needs of the factory and its external environment. Thus, the manager in the new  
system  will be more concerned about overall objectives in term s of output, deliveries, 
costs and quality than with the detailed direction and control of the labour force.
v. Relationships with other functions
A similar situation should perhaps apply to the areas of m aintenance and quality 
control. In the traditional structure, the Engineering Department would take total 
responsibility for maintenance of the plant and equipment and all m aintenance 
tasks would be performed by specialised, skilled m aintenance personnel. The 
reasoning for th is would be that it was assum ed that every task required a skilled 
m an to perform it and that by removing any concern for m aintenance of the 
equipment from the operator he would be able to devote h is /h er  sole energies to 
obtaining output.
In the new system , much of the equipment will be self-diagnostic and therefore while 
the operators will not be able to rectify electronic faults, their close involvement with 
the operation and performance of the system  will mean that they are very se n s it iv e  
to possible problems and where maintenance services are required. Also, since one 
minor fault can cause the shut down of the whole line, as opposed to an individual 
machine, a close relationship and immediate response situation is called for from 
maintenance. For these reasons therefore, apart from the added sense of involvement 
that it affords, a closer relationship and breakdown of traditional boundaries is called 
for in the new system  between production and maintenance.
Similarly, with Quality Control in the traditional system, inspection was considered to 
be a separate function and full time inspectors checked all, or a sample of, the 
production operatives work. Apart from the overhead costs incurred and the implied 
assum ption about the ability and responsibility of the production workers, defining 
inspection as a separate function and stage in the production process added 
considerably to costs and throughput times.
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In an automated system , the computer should eliminate hum an error and thus the 
need for 100% inspection. If the programme is right in the first place, consistency  
in quality should be assured unless there are other factors like faulty materials or 
equipment that cause quality problems. Thus again, rather than employing an 
extensive inspection staff, the work group themselves can  assum e greater involvement 
and responsibility for the quality of output from the system , which is  both 
operationally and behaviourally more desirable. In these circum stances, the 
relationship between Production and Quality Control changes from one of detailed 
checking, to concern for the Quality standards. This can  be achieved through the 
education and involvement of the work force in issu es relating to quality and its 
achievement and in improvements in quality and its costs. Apart from direct involvement 
in the production system  the involvement of members of the team in Quality Circle 
type activities would also clearly be helpful in achieving these objectives.
The emerging model of organization that is appropriate to computer automated 
system  (see Figure 26) is therefore very different from a conventional organization. It 
breaks with many traditional and strongly held views and assum ptions, both by 
management and the work force and their representatives. The adoption of such forms 
of organization, especially in an environment where these traditions have prevailed, 
is likely to be quite difficult and meet with resistance. Further, while the new models 
of technology may be apparent, those of organisation are less immediately obvious. 
For these reasons management and the work force may be inclined to stick with 
the m odels and assum ptions with which they are familiar and feel safe.
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Yet while this situation remains, we shall continue to get a m ism atch between  
technology and the use of human abilities which can cause not only dissatisfaction  
amongst those directly concerned, but also resistance to what in other respects are 
desirable and necessary changes.
How can we break with traditions and attitudes of the past? How can we help 
m anagement, technologists and trade unions to appreciate the wider Implications of 
these technological changes? How should these newer models and concepts of 
organization be introduced? How can we ensure that a total system  approach is 
adopted? What part should job design take in the development process and how can  
th is best be achieved?
Role of management - values, assumptions and attitudes
As has been discussed, much of the problem in the introduction of new technology 
is not due to the technology itself, but rather the way in which it is introduced. In the 
robot case study, while the computer has the capacity to release people from the 
tedious m anual tasks to exercise greater discretion, problem solving and decision 
making in relation to the process, the way in which it is introduced often has a
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diametrically opposite result. Thus, relatively skilled, intelligent people are reduced 
to loading and unloading components onto a conveyor, while senior m anagem ent and 
the computer make all the decisions relating to the process.
Managerial prerogatives
This, I believe, has m uch to do with the values, assum ptions and attitudes about the  
role of management in organizations held by management them selves, but also, to 
a laige extent, by the workforce and their representatives. As the preamble to the 
Engineering National agreement says ’Management will manage and the Trade Unions 
will exercise their functions'. Thus, management is seen  in terms of a right and a 
prerogative exercised on behalf of the owners by certain designated people whose  
values, it is felt, still coincide with the owners of the business. However, as the  
analysis of the robot case study shows, management decisions relating to planning, 
organization and control, need to be taken at m any levels and, as a consequence, 
need increasingly to be shared within the business. In th is respect our situation in 
the UK contrasts with countries such as Denmark, where national agreements specify 
collaboration decision making, not only about the strategic development of the firm, 
but also at an operational level.
Management, as an activity, would be better viewed as a 'Process’ rather than a "God 
given right', to which many people in the organization can and should contribute if it 
is to be effective and accepted. This view of the 'process' of planning, decision making, 
problem solving and control fits much more closely to the 'process’ of manufacturing  
now being employed than the traditional hierarchical model.
Managerial control
It further relates to managerial motives in the way that new technology is introduced. 
The mainframe computer accentuates the trend towards centralization of control since 
it w as necessary for all information to be fed in centrally to the computer, thus  
providing management with custody of the information and the m eans of control. 
The advent of the micro computer has the potential to reverse th is trend since it is  
now economically possible for decentralised departments and un its to collect, 
process and maintain their own information and control their own activities. However,
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th is possibility may run counter to management’s  motives in computerising in the 
first place. Management may see the more ready and rapid processing and collection 
of information as a m eans of exercising more effective control of the business and its 
operating parts. They may also see a threat to their own positions of authority if the 
information on which their ability to control is shared. Thus, fundamental to the way 
in which new technology is introduced, are the m otives (not necessarily overt or 
outwardly recognised) of management in  the instigation of the computerization process.
Managerial role
The fact that information can be collected, processed and maintained at a local and 
opeational level as a result of developments in new technology, does throw into 
question the whole basis of the traditional concept of the m anagement role. In a 
functionally organized company with specialised tasks, without a computer or having 
a mainframe, it was essential for management to collect Information in order to co­
ordinate and control activities. Thus, the em phasis in th is situation Is on a hierarchical 
management structure in which the workers do the work and where management 
collects information on output performance, stocks, quality costs etc, in order to plan, 
co-ordinate and control the operation. This led, as some writers have pointed out, to 
a gap between those that do the work and those who process the information and 
make the decisions (see Figure 27).










With the introduction of microcomputers, where a work group can readily have their 
own information on all the above factors via a VDU, the work group itself is  in a 
position to undertake its own operational planning, co-ordination and control. This, 
therefore, raises issues about the appropriate nature of the management role in these  
circum stances. As was evident in the robot case study, it would appear that the job  
of management shifts from one of detailed direction and oeprational control of staff 
and activities, to more of a strategic role in terms of development both of the work 
group as individuals and a s  a team, but also in terms of the efficiency and effectiveness 
of the operation and its development. Thus, it is increasingly unlikely that the work 
group will require direct supervision in the traditional sense and that m anagement 
will become more concerned with training the skills and attitudes of individuals and  
communication with, and development of, the group. They will be concerned with 
issu es  such as productivity and quality, but more in terms of how th is can be 
improved and developed than by direct intervention and control. Thus, they are likely 
to work in conjunction with the other departments concerned and with a group in  
defining and improving standards in these areas. Thus, m anagement's involvement 
with the work group in a Quality Circle mode might be one of the ways of achieving 
both the social and economic objectives referred to.
From this analysis it is  evident that with such a delegated style of management, greater 
em phasis would be placed on the 'boundary management' aspects of the role, namely 
the relationship with other functions and levels within the organization, representative 
of the group and their interests, plus communication back to the group on company 
wide issu es and development.
Strategic and operational management
Group Technology requires Group Organization as shown in Figure 28. To fit an  
automated situation in which the computer is in effect performing the m anual tasks, 
the work group are, in effect, managing the operation, thus releasing m anagement to 
concentrate on the necessary strategic and boundary m anagement tasks. In this  
situation all are involved in  the 'management process' apart from the greater efficiency 
achieved by computer aided automation potentially the 'gap' and social alienation  
fam iliar with traditional forms of organization may be reduced. Whether these resu lts
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are achieved depends to a large extent on the assum ptions and motivations of 
management in introducing the new technology. If, as is often the case, the motives 
are cost reduction and the elimination of the unpredictable hum an factor, then it is 
unlikely that the strategy outlined above will be employed.
If, however, management value the hum an contribution as perhaps the m ost flexible 
manufacturing or information processing system  and see the computer as a possible  
extension to h is decision making and problem solving capacities, then alternative ways 
of matching people and technology are likely to be employed. In these circum staces 
management's assum ptions and motivations may well be about increasing overall 
organizational effectiveness rather than simply reducing costs and, in  the long term, 
this may well bea better route to profitability and survival.








CORPORATE CULTURE AND  
TECHNOLOGICAL CHANGE
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The final stage of the research has Involved an examination of corporate culture and 
technological change. The two cases have been chosen because they illustrate 
attempts to change not only the technology and organization of work but also the 
corporate culture of the companies concerned.
The first of these describes the approach adopted by British Telecom to improve 
their customer service through the introduction of what they describe as a 'front 
office' capable of dealing with 80 - 85% of all customer queries. This involved the 
development of a customer service system of information based on a new computer 
system together with the introduction of customer service section of specially 
selected and trained staff.
The second case is, by contrast, an example of a company on a green field site, who 
have sought from the start to develop a completely different corporate culture from 
the traditional approach to management and organization.
The company concerned, Dupont at Yate, have developed what they describe as 
The Bristol Way1, a conscious and comparatively well defined culture that is publicised 
and promoted both within and outside the organization. The culture places a very 
high premium on the involvement of people as the key resource and the employment 
of appropriate technology to give the customer the service they require in terms 
of product, quality, delivery and price.
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CHAPTER 12 - COMPUTERIZED CUSTOMER SERVICE SYSTEM - 
E m ployee In vo lvem en t and N ew  tech n o lo g y  a t B ritish  T elecom  
The fifth  ca se  study: origins and in v o lv em en t
My contact with the changes being made at British Telecom was at three levels, firstly 
with those responsible for systems development, secondly with those concerned with 
the management of the whole project In Cardiff and thirdly with the Organization 
Development Unit in London.
I was able to visit the OD Unit In London and establish contact with the group and the 
occupational psychologist concerned and was able to maintain contact with her 
during the introduction of the new system.
Finally, I had established contact with the Area Manager at Newport who was then 
appointed as District Organizational Development Manager. This has enabled me to 
maintain my contact with the organization after the change was “completed and the 
project team disbanded.
During the summer of 1985 I attempted to obtain funding to support my 
involvement with British Telecom, through the SRC Open Door Scheme, but internal 
sensitivity prevented this coming to fruition. My role has therefore been as a 
detached but interested observer rather than being directly involved in job design. 
This has, in retrospect, been very valuable as I have been able to observe the use 
made of job design and organizational development techniques and resources within 
the organization rather than being involved myself with Job design. This has enabled 
me to adopt a more detached stance in relation to this particular development.
My work focused on the approach adopted in South Wales district, which employs 
some 6,000 staff. I made a number of visits to the pilot installation where with the 
co-operation of the customer service staff, I was able to visit the installation and
,, I
leam about its introduction and operation.
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Data co llec tio n
Whereas perhaps my earlier studies started out at the operations level and 
progressed to strategic Issues, this study. If anything, started at the strategic level and 
subsequently progressed to issues at the operational level.
In this case data collection started when I learnt about the planned changes In British 
Telecom at*a Policy Unit Conference at Aston University. Here I met the manager 
responsible for the development of their computer system who was very sensitive to 
the human and organizational issues involved. Through his auspices I was introduced 
to the Project Manager for the CSS (Customer Services System) and was able to meet 
with him and his colleagues to discuss the development and their approach to its 
introduction. Through the Project Manager I was introduced to the District Manager for 
Newport, which was to be the pilot site in South Wales for CSS. It was my objective to 
be able to follow the change at first hand and, if necessary, provide professional job’ 
design advice. However, as the sensitivity of the situation and trade union attitudes 
prevented external involvement, I was pleased to accept the opportunity to work 
through the OD Unit in London who were involved in the project as a professional 
resource in OD and job design.
While I had the opportunity to observe both the old and the new systems and talk to 
the staff informally, I was unable to conduct a job diagnostic survey directly myself. 
However, the Occupational Psychologist involved used a questionnaire that they had 
developed which is shown at Appendix 5. While I was not able to obtain the results of 
their survey direct, its value was in demonstrating their approach both to job design and 
the Introduction of the changes.
From my informal discussions with the staff during visits both before, during and after 
the change, I was able to obtain a good impression of the jobs and the new system and 
of the staff reactions to it.
In this case therefore the focus of my data collection has been more concerned with the 
strategic aspects of systems development and organizational change than with the 
data's effects on Job content. It was more about the strategy adopted to bringing
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about change in a technically orientated organization, and it is in this respect that the 
case study is particularly relevant.
Im proving cu stom er serv ice
With deregulation, which Involves opening up competition, the communications 
industry, like many others such as banking and finance, has become increasingly 
competitive* and British Telecom, like others in the industry, wa3 concerned to 
improve its competitive position.
Following a report from Mackinzies, a major firm of management consultants, which 
emphasised the need for greater customer orientation, the company launched a 
programme of decentralization, creating Districts providing greater local autonomy, 
with the aim of improving both business efficiency and customer service. An 
important part of this programme was an improvement of their customer database 
through computerization, and the development of a customer service function that 
could handle up to 80% of the enquiries received, which they called their front office.
From the outset, the company recognised that this created an opportunity to make 
changes to the organization and to peoples' jobs, as well as to the technical system. 
Thus, the change and the use of new technology was seen as a major element 
in the company’s business strategy to improve customer service and ensure its 
continued development and profitability.
Pilot schemes for their customer service system were launched in several districts 
and while each district was able to adopt its own approach to the development, a central 
office was available to provide back-up support, both in terms of the technical 
developments and also in terms of organizational development and job design.
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Previous s itu a tio n
In the previous situation, customer enquiries and requests were handled by several 
separate specialized departments, each of whom kept their own customer service 
records. These were largely on a manual basis, maintained and updated by clerical 
staff attached to the department concerned. The previous organizational structure, 
which was acknowledged as being somewhat functional and hierarchical is shown 
as figure 29,


















Personnel Department did a survey amongst the staff. Comments highlight some of 
the problems associated with the original structure, eg.:
"Information not easily available!'
"Need to cut down on the paper work'
"Separate working groups do not keep each other informed.
"Parochial views of their own/unctions, eg sales and billincf 
"Records poor and inaccurate. Records about customers will be kept in 
15 different areas!'
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These comments were reinforced by my own Impressions, when visiting the old system 
at Newport, of a veiy antiquated system with masses of loose files with tatty paper 
records kept in very depressing dingy offices.
Thus, within the company, there was a recognition of the problems and the need for 
change. The existing organization was cumbersome and inefficient and lacked 
adequate customer information and orientation. This created problems and 
frustration for the staff and undermined the service they could provide for the 
customer.
The new  sy s tem
The new system was based on the overall concept of a customer service unit which 
is seen as the front office, able to deal with up to 80% of all customer enquiries 
and requests. The object was to get as near as possible to the ’one stop' shopping 
concept where staff who are suitably trained and motivated can, with the aid of a 
computer based information system, process the majority of customer queries and 
requests. Today’s customer expects responsiveness, commitment, action and 
feedback and this is what the new organization and its accompanying technology was 
designed to achieve.
The new computer system, which was developed by the company’s own staff, was 
based on an IBM mainframe computer of 60 kegabites, providing an integrated 
database and 1000 terminals throughout the district. It provided front office staff 
with the record of existing customers and all the information the may require in 
order to process enquiries about sales, billing, maintenance problems and requests.
As frequently occurs with the introduction of new technology, the opportunity was 
taken to redesign the physical layout totally. A new, purpose built office was 
introduced on the site which provided the staff with excellent facilities. These included 
new purpose built office furniture, different lighting, and a raised carpeted floor all of 
which created a very pleasant light and spacious working environment. Front office 
staff were provided, with a direct computer link with the specialized departments 
concerned and the revised organization structure is as shown over.
168




All customer enquiries, 





Order co-ordination Appointment and 
and completion repair co-ordination
Payment/non
payment
S ystem  operation
Incoming telephone calls were added to a queue, the first in the queue being taken 
by the first available operator. At the time of this study the average waiting time for 
a customer call to be answered was 11 seconds. As an example, one of the operators 
studied received a request from a customer for a disconnection as the subscriber was 
moving out of the area. In the space of about two minutes the operator arranged for 
the disconnection to be carried out. deleted the subscriber from the directory and 
arranged for the final account to be raised and despatched.
S ta ff reaction s
From the staffs' point of view the operators said that they preferred the new job to 
their former role, eg in billing. It is much busier, more varied dealing with sales, 
accounts and fault enquiries. The staff in the front office wanted to be near and 
committed to the customer and it was felt there was a good atmosphere in the 
office. However, their work was paced to the extent that they have to follow up calls 
which were waiting and which were indicated by a light on the console. Also, they 
felt some pressure and responsibility but there was a feeling of not wanting to pass 
the query on. In practice, staff were dealing with a higher level of enquiries, near 
87% rather than the original 80% target and may have to handle up to 50 different 
types of call. At the time 28 staff were dealing with an average of 2,000 calls a day, 
an average of 71.5 calls per operator per day.
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Preparation for th e  changes
From the outset, the approach adopted to the introduction of the change by the 
project management team was that commitment to the new system would only come 
from Involvement. Thus, it was necessaiy to obtain the commitment of the Board to 
this development and to answer their questions about the new system. Once the 
framework had been agreed by the Board and a report outlining the plan had been 
produced, the project team would delegate the work of introduction to each area..
The Trades'Unions who were concerned about possible job losses and changes to job 
content, were invited to participate in the planning process and to join in steering 
groups. Although it took some three months for the Unions to decide to participate, 
an open consultation process was achieved with representatives from six trade 
unions involved on the steering group which meet at monthly intervals. Both 
management and employee representatives agreed on their lack of knowledge of the 
new system and therefore drew on a group of specialists and experts to advise them. 
Both management and grade staff were sent off to learn about the new system.
This Joint learning and problem solving approach was further emphasised by the 
formation of a number of ’study groups’ involving staff at the lowest level in aspects 
of the development of the new system. The stated aim of the study groups was to 
encourage ownership of the new system at the basic level of the organization, by 
involvement in the planning process. Typical issues examined by the study groups 
would be how the new system would effect the billing department and how to manage 
the introduction of the new system. The structure of the consultative process can be 
illustrated as in Figure 30.
S election , job d esign  and train ing
The development of the technical system was linked with a high level of participation 
of staff and with a comprehensive training programme for front office personnel. A 
specialist front office trainer was appointed at the site and with the aid of an 
Occupational Psychologist from the Head Office, staff were invited to participate in 
a pilot study in the design of their own jobs and in the final detailed aspects of the 
system development.
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(Managers, staff and 
Trade Union representatives 
working on single issue)
From the outset, it was recognised that a high level of training was going to be 
necessaiy to change the way people thought about their job. While people were 
invited to apply for front office jobs on a voluntary basis, most of the staff only had 
experience of one of the specialist functions, eg billing, sales or repairs. Also, they 
had been based in the departments concerned and tended to be more orientated to 
their function than to the customer.
The approach adopted therefore was to lead people into the new situation gently and 
to let people 'walk before they rani. They were invited to describe how they would 
see the new job, what queries should be dealt with and what depth and what training 
they would require. They were also consulted about the number of calls they 
thought they would handle, how long a customer should wait, number of staff 
required and the decisions that they would be prepared to make. Finally, they chose 
their own office furniture and had some influence on the ergonomic aspect of the 
design of the new system.
In describing the pilot study, the company's occupational psychologist explained 
that they set very limited objectives for the first six people involved in what was a 
process of participative job design. The company's main aim would be for them to
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familiarize themselves with the new system. Help and advice was offered on a 'take it 
or leave it basis but was not imposed. With the aid of a questionnaire developed by 
the head office, stafT were invited to consider what aspects of thieir current job they 
didn’t like and what they would do to change it. Thus, the initial objectives were to:-
i. Learn the new system
ii. Take over the billing enquiries
ill. System navigation and customer records.
After the first fomight. things were going well but differently to what had been 
expected. The original manager was not happy with what the new job involved and 
was not used to a situation in which the staff are able to define their own jobs. The 
environment had been much more formal and bureaucratic, whereas now the staff 
were in an open office, stopping and starting work as they saw fit and reviewing their 
own performance and progress. Initially, there had also been some reaction from the 
group to working in this way as it was veiy different from what they had experienced. 
However, following the appointment of one of the members of the support staff as a 
group leader thqr now seemed to be responding very well and identified more with 
the objective of providing a service to the customer. It was felt that a considerable 
change in attitude had already occurred in the first two weeks, with a much more 
positive attitude to the job and a wish to become more involved.
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B en efits and future develop m en ts
From the company’s point of view, the new system has provided many benefits and 
opportunities amongst which the following were highlighted by the company:
* The introduction of a front office concept
* Removal of artificial barriers within the organization
* JDispersal of operational controls
* Centralization of operational information
* Terminal driven jobs
* Flexible work load management
* Maximising responsibility
* Reducing the grade structure




Having got the initial system into operation in the pilot area, it is envisaged that 
further development will involve looking at the end user and the management of 
problems and enhancements to the systems. Customer service staff are now 
responsible for training and a team of trainers and a training package has been 
developed. The company envisage moving to a flatter structure and where the 
computer system will provide greater integration of all the functions concerned, (see 
Figure 32)












While no systematic data Is yet available on the levels of satisfaction of customers or 
of staff, it was evident that this development Is seen as a very Important part of 
the company's business strategy and future development. It marks a distinct shift 
from a bureaucratic and technically orientated organization to a market and customer 
centred service operation. This has called, not only for more advanced technology 
and computer based systems of information and integration, but also for changed 
attitudes, jobs, organization and communication patterns.
Because of the far reaching nature of the changes, those responsible for planning 
the project have recognised the need for involvement of all concerned at the earliest 
feasible stage. This level of consultation and participation does appear to have borne 
fruit and provided that this change of climate is maintained should facilitate further 
development.
Finally, it does illustrate that the introduction of new technology need not be at the 
expense and satisfaction of the staff concerned, but can lead to more varied and 
satisfying jobs for the people concerned if it is planned this way.
It does, however, demonstrate that change of this scale calls for resources and 
investment not only in the development of the technology concerned, but also in the 
human, social and organizational aspects and implications of the change. The 
experience that British Telecom has gained in this case should help in future 
developments
While I have sought the company's permission to publish a version of this chapter as 
a on the introduction of CSS, commercial and trade union sensitivity has prevented 
this so far. I have received favourable reactions from their manager of organizational 
development, but negotiations over the introduction of CSS nationally has prevented 
them from attracting any undue publicity for the change.
However, for the purposes of my research the case has proved very valuable and some 
of the key issues arising are analysed in the following section.
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CHAPTER 13 - DISCUSSION OF THE CUSTOMER SERVICE CASE
M anagem ent stra tegy  and th e  n eed  for change
Recognition of the need for change came about largely by a combination of changes 
in the external environment in which British Telecom operates.
Firstly, changes in the political climate has lead to deregulation in the tele­
communications industry which has opened up the network for private enterprise 
and competition from other providers. This and the Government's policy to end 
British Telecom's monopoly of equipment sale has meant that they have moved into 
an increasingly competitive market. Add to this the very rapid technological changes 
in the communications industry and it can be seen that the environment in which 
the company is operating has become much more complex, competitive and subject 
to rapid change. The intention has been to give the consumer more choice and to 
give greater expression to market forces.
Colin New (1978), in his paper on What we need is a Marketing and Manufacturing 
Strategy1, explained the need for the internal organization to match the external 
environment in which it is operating. Traditionally British Telecom with its historical 
background as a public utility has had a rather bureaucratic image and structure 
and has tended to be production rather than consumer led. The changes in the 
external market now called for a substantial shift to a more market and consumer 
orientation which would need to be reflected back into the structure and style of the 
business.
It was recognised by those responsible for developing customer services that the 
current structure with its departmental barriers and manual systems of information 
would not be sufficiently responsive to give a fast and efficient service.
Thus, the strategy in the new situation was to give a greater priority to customer service 
and the speed with which information, advice or action could be taken.
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However, while it was recognised that technology in the form of a computerised data 
and customer services system could help to improve the efficiency of the service a 
premium was placed by the project team on the involvement of people in the new 
system and its development. There was the recognition that people, particularly in a 
-service function are extremely important and that their attitude to the customer and 
the efficiency with which they could handle their queries is all important to survival 
in the current climate.
Thus, the concept of the front office as the interface between the customer and the 
organization was conceived. This was intended to provide the equivalent of the ’one 
stop shopping' concept where a properly trained and motivated staff with all the 
backup that the organizational and technical system can provide could handle up to 
80% of a customer’s needs.
S ystem s D evelop m ent
There are a number of significant factors in the approach to systems developm ent 
adopted in British Telecom and some interesting comparisons to the Ushers order office 
case study.
At British Telecom the primary motivation for the development of the new technical 
system was to improve customer service. Customer surveys showed that customers 
would be referred to many different people leading to confusion and lack of a co­
ordinated response. The development of the system was therefore clearly linked to 
overcoming current problems in the strategic objectives and development of the 
organization.
Although the system was developed centrally it was designed iri such a way that it 
can be adapted to the needs of the local situation. The problem in the past was in 
having a large central Head Office which could be out of touch with local needs. 
However, in this case staff from the regions were co-opted and seconded to the centre. 
Thus the end user was involved in the development of the new system.
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The technical staff concerned were also aware that the technical system would 
have organizational and communication implications in that it cut across existing 
functional and trade union boundaries.
Thus, as apposed to the centralized and deterministic approach adopted for example 
in the Ushers order office case, British Telecom demonstrated considerable sensitivity 
in their approach to the technical systems development. In particular they recognised 
its implications for strategy, integration and participation.
Job design
The British Telecom case is also very interesting in terms of their use of and 
approach to job design. In the first instance there was a clear recognition of the 
need for job design in the introduction of the new computer based customer service 
system. This recognition may in part have been enhanced by the fact that a new Job 
was being created involving elements of the previous functional tasks (mainly billing, 
sale and repair). But it is important and~3igniflcant that the company particularly 
recognised the need for job design and were willing and able to devote the necessary 
resources to the project. In this respect an occupational psychologist well versed 
in Job design concepts was seconded to the South Wales Region for a period of several 
months to work exclusively with the stafT Involved in customer service system on 
the development of the new jobs and the staff concerned.
However, apart from the fact that they recognised the need and were prepared to 
allocate approrpriate resources, it was also interesting to observe the strategy 
adopted to job design. In the first instance help and advice in terms of job design was 
offered on a take it or leave it basis and was not imposed. The occupational psychologist 
was available to help the staff with their queries and problems as they arose. A 
questionnaire was used to seek opinion of staff about their current jobs to how they 
felt they would be improved (see Appendix 5).
i
Initially a group of the staff were selected from existing functional departments to be 
trained for the new customer service system front office job. The approach adopted 
by the occupational psychologist was initially to work with this group of staff to
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see what they were doing to possibly advise on job design when needed and to talk 
with the manager about the problems.
Having established contact and a 'rapport' with the group they were able to agree 
limited initial objectives as regards the development of the new jobs. In this first 
instance, the staff would concentrate on 'learning the new system. Having done this 
they would then take on billing enquiries before progressing to system reorganization 
and customer reconis.
Eventually when the staff had gained confidence they would take on the other 
functions of sales and repairs but as can be seen from the above the approach was 
very much one of work organization development and the progressive development of 
the Job and the staff through involvement and consultation.
Their attitude towards the introduction of new technology was that job design is 
relevant and necessaiy. It requires resources and expertise which should be offered 
to those involved rather than improved. Job and system design should also be on a 
participative and incremental basis.
This contrasts dramatically with the Ushers case, where none of the above factors 
applied with predictable results, particularly as far as the staff are concerned.
D epartm ental relation s
As mentioned in Chapter 11, in my paper on Organization and Management for New 
Technology, one of the implications of computerized systems of information is the 
opportunities this can present for the greater integration of related functions. In 
this case although there was an awareness that the introduction of the customer 
services system could have implications for communication and the relationships 
between billing, sales and maintenance which were at the time quite separate 
functions.
The fact that customer services has access to the information on all these aspects 
could facilitate greater integration and teamwork between these functions for the 
benefit of the customer.
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Although I was not able to cany out any structured research on the related 
functions. Informally there was some evidence that little change in attitude had 
occurred in them. In one Instance for example, the front office staff had great difficult 
in getting someone from accounts to respond to a customers query. From the apparent 
attitude conveyed, it appeared that accounts staff did not share the same objective 
as the customer service staff.
While opportunities for developments were recognised by the company, it was felt 
that any structured integrative change to achieve this would represent a further stage 
in organizational development. It is not clear at present how and when this might 
occur.
M anagem ent sty le
However, while the needs and opportunities for change in terms of structure 
appeared to be recognised, it is not certain that the same can be said for 
management style. There are some indications that there was resistance amongst line 
management to the delegation of responsibility and greater autonomy for CSS and 
other staff.
The company has a history operating with a rather bureaucratic, hierarchical 
structure in which people are expected to be told what to do. However, the 
introduction of a system which gives staff greater access to the necessary 
information for decision making may call for some change in the style of manage­
ment appropriate to this new situation. In particular, if staff are able to make the 
necessary operational decisions this should free line management to concentrate 
more on other development of the people and the system and to operate with a more 
delegated style of management. How far this has been recognised is not clear. At 
present there is some evidence that the prevailing style of management is acting as 
a constraint on the further development of the customer service concept. Thus in 
terms of further development of Customer Services and the quality of staff and 
service given, it may be that management development, particularly in relation to the 
role and style of management is appropriate to the new situation would be a priority 
for the company.
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M anagem ent o f  change
Although In many ways effective, there Is some evidence from the case that the level 
of analysis adopted In terms of planning the change, may have been wanting. While 
they recognised the human Implications, and adopted a participative approach to job 
and systems design, the form, in terms of organizational change, was still based at 
the level of the Individual rather than in terms of developing the team. Thus, changes 
were made to the jobs of the front office staff, without any apparent complementary 
changes In bther related functions, such as accounts and enquiries.
In the end. Improved customer service will come from more effective communication 
and co-operation between all those who need to work together to give the customer 
the service they need, and this Implies Improving teamwork as well as individual job 
design.
C onclusion
In many senses this case study demonstrates an attempt to use the opportunity 
provided by new technology to achieve a significant change in culture of the 
organization concerned. It is an example of a traditional inward looking bureaucratic 
and technically orientated company, recognising the need for change in order to 
survive. Aided by the opportunities provided by new technology, the company was 
seeking to become more outward looking, customer oriented, people centred and 
dynamic.
While they would be the first to recognise that there Is still a long way to go, their 
initial efforts do appear on the face of it to have been quite successful. While further 
research would be needed to measure the effects on customer satisfaction, the effect 
on employee motivation amongst office staff at least have been positive. In planning 
the change they have been sufficiently far sighted to recognise the Implications of 
technical change for Job design, and work organization and for the selection and 
training of staff, for the structure of the organization and relationships between 
departments. However, while significant progress has been made on these factors in 
terms of change, there is some Indication that current management attitudes and 
style may hinder further developments. This must be a concern for the Directors and 
Board of British Telecom because commitment at this level is (essential if the changes 
are to be effective.
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CHAPTER 14 - AUTOMATED MANUFACTURING 
A  New Way o f  O perating a t D upont 
S ix th  ca se  study: origins and in vo lvem en t
My initial interest in Dupont at Yate arose in early 1985 when I was involved with the 
Teaching Company Scheme. I leamt from my engineering colleagues that the 
company which had opened very recently was very advanced both in terms of its use 
of technology and also in the style of management being adopted.
Following this, the Polytechnic was asked to assist in developing an automated system 
of quality control and I was invited to be part of the joint Polytechnic and Company 
advisory team. In this capacity I drew the attention of those involved both from the 
Polytechnic and the Company to the importance of analysing the effect that this 
might have on staff attitudes towards quality. In a situation where the functions of 
inspection and statistical quality control was to be automated, an attitude of indifference 
could arise amongst staff who considered that the computer had taken over their 
responsibility for achieving good quality.
The advisory team was very responsive to this view since they had set a very high 
premium on quality as one of their key strategic objectives. This, plus the fact that 
they considered that the involvement of their employees was a further essential 
ingredient to their success, influenced their approach to the project from the start.
Following this, I made a study of their particular approach to management and 
organization which they described as the 'Bristol Way' and prepared a brief paper on 
this for the project committee. This paper was well received and provided the 
opportunity for my further involvement with the company (see Working Paper 1).
More recently, I was invited by the Manufacturing Manager to advise them and help 
them in the development of the 'Bristol Way' in practice. This has involved an 
examination of their approach to self management and team work and how this can 
be further developed. This has given me a unique opportunity to examine the nature 
of the corporate culture in practice and to observe its effects particularly regarding 
technical change and organizational development.
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Fram ework for in vestiga tion
From my own earlier investigations, and my involvement at the Budapest Conference 
in 1986 as a rapporteur, and from my reflections to Stage III of the research, I was 
able to identify what, I believed, were some of the key factors and variables that 
Influence the effection introduction of new technology.
These variables and their relationships, which are illustrated in Figure 33, helped to 






Job Design and Work 
Organization
Personnel Policies
the prevailing culture, beliefs and values of the 
organization and its influence on the introduction 
of new technology
company goals for improved customer service, 
competitiveness, product design and quality, and 
the envisaged plans for achieving them, eg 
introduction of new technology 
the approach adopted towards system develop- . 
ment, the degree of participation in the design 
process, the extent to which technical and 
organizational choice and alternatives are 
recognised and explored, 
the extent to which there is recognition of the 
impact of computer systems on organization 
structure and the integration that can be achieved 
by information technology.
the opportunity created by computer aided automa­
tion for a more delegated management style, 
the opportunities to adopt alternative forms of 
work organization, eg moving from specialized 
individual jobs to more flexible forms of group) 
working.
industrial relations, training, appraisal and 
reward system, selection, health and safety.
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Figure 3 3  K ey O rganizational Variables for In trod uction  
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This illustrates the fact that the culture of the organization is, in effect, the sum of 
the approaches adopted by people in the organization to the variables concerned 
and their interdependence. The prevailing culture profoundly influences people’s 
openness and sensitivity to external environmental changes and their willingness 
and ability to influence and change the key variables concerned. However, it is those 
organizations that create a sufficiently supportive climate and culture that enable 
people to respond and adapt to change. These, organizations, as the model shows, will 
be better able to adapt to change and maintain their effectiveness to meet the 
challenges of today’s changing environment.
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In terms of my research therefore, the first stage of my investigation was to establish 
what the company were trying to achieve in terms of its culture, its strategy, structure 
and style. What was their intended approach to the use of technology and the related 
involvement of people? What is their attitude to the involvement of people and how 
they approach the introduction of technological change. From my discussions with 
members of the business team and from my analysis of their published documents 
and statements, I have analysed these factors as they apply to Dupont. The results 
of this investigation, form the basis of the rest of this chapter. They also provided 
the basis of the paper I presented as the first keynote paper at the EAISM conference 
in Yugoslavia in August 1988 on 'New Technology and Managerial Culture in the 
1990’s.' Later in the chapter. I discuss how far their ideas and concepts are working 
out in practice based on the evidence obtained from my survey into self management 
and team work in the company.
D ata co llec tio n
My role and approach to data collection in this case has been one of a catalyst collecting 
and feeding back data on the key issues concerned with the development of the 
company, its culture and its appraoch to self management.
My initial investigations into the company, its culture and approach to people and 
technological change involved interviews with members of the business team and a 
study of company documents and papers on these topics.
However, as my investigations progressed, I was involved in detailed discussions with 
individuals and members of the self managing teams to establish how the culture 
and the Bristol Way' worked out in practice. This involved selecting a sample of 
participants from each of the 10 self managing teams who were representatives of the 
different grades and functions involved, eg Technicians, contractors, office and 
manufacturing staff. Discussions were held with each group to establish the nature of 
their work, how far they felt Involved, their attitudes towards such things as team work, 
self management and communication. I used the Hackman and Oldham survey to form 
the basis of the discussions and to obtain objective feedback on the key motivational job 
characteristics concerned.
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The results of the survey were analysed by computer and the results and my own 
commentary were fed back to the relevant self managing teams for validation and 
information. Following this I prepared an overall report summarising the findings 
which were fed back to the Business Team at a meeting to review the effectiveness of the 
'Bristol Way* (see report on Self Management and Teamwork)
Since then Thave continued In a catalystic role focussing more on the role of the leaders 
and their strategic icontribution to the development of the company, its markets, its 
structure, its people, its technology and its products.
The com pany
The Company, Dupont, who employ some 100 permanent and temporary staff, are 
engaged in the manufacturing of electronic connectors for use in the computer 
industry. They are operating in a competitive and rapidly changing market, where 
quality, delivery and customer service are as important as price. Despite the use of 
automated equipment, they are dependent on having high calibre technical and 
operating staff and have to compete amongst other engineering and high tech 
companies for the personnel they require.
They are in the high technology business and have developed close links with the 
Polytechnic and its academic staff. Although the company is a subsidiary of a large 
multi-national organization, it is encouraged to operate with a high degree of 
autonomy. The firm, which is located in the high technology corridor at Yate, close 
to Bristol, is expanding and is engaged in a programme of computerization and 
automation of its manufacturing and quality control processes, which it sees as a 
key factor in their strategic development. However, it Is their approach to 
management and organization which makes the company of particular interest in 
that they have sought to develop a distinctive culture and management style. This, 
they believe, is not only appropriate to their business, but also given them a strategic 
advantage over their competitors. However,' they also believe it helps to achieve 
effective involvement and utilization of both people and technology.
185
B u sin ess stra tegy
A key factor influencing the introduction and role of technology is the business 
strategy of the company. Whether computers and systems of automation are seen 
essentially in terms of cost cutting and labour savings as opposed to increasing the 
flexibility and competitiveness of the company has a considerable influence on the 
relative roles of people and technology.
In many sectors of business activity, whether in manufacturing or service industry, 
the criteria for performance and survival have changed. Whereas in the past the 
emphasis has been on increased efficiency and cost reduction, today many other 
factors are required. Organizational effectivness in today's changing and competitive 
environment places demands for customer service, quality, choice and flexibility as well 
as cost reduction and depending on how they are introduced computerized systems can 
make an equally effective contribution to these goals and the goal of increased efficiency.
Key goals in Dupont’s strategy are a continuous improvement in customer service 
and quality and these factors Influence their approach to organization, management 
and the people. For example, when customers visit the plant it is often the staff who 
show them around rather than members of the business team, which helps to instil 
confidence in both the customer and employees. It is stressed that everyone is in a 
customer/supplier relationship and this is intended to emphasise the responsibility 
that all staff have for customer service. Similarly, in terms of quality and the 
automation of quality control, it is felt veiy important to retain the commitment of 
all employees to this goal. Thus, the automated systems are designed to enable staff 
to monitor their own production and quality performance so that they can manage 
and take corrective action themselves. Thus quality assurance is seen as an integral 
rather than separate function in the manufacturing process.
Corporate cu lture
Recent research has focussed on the significance of the culture of an enterprise in 
helping to adapt to change and increase effectiveness. A conscious consideration and 
declaration of the philosophy, values and principles that the organization stands for 
can help both employees, customers, and all those who have a stake in the business
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identifying with what the business, or board, or management is trying to achieve 
(Bailey 1984). The work of Peters and Waterman (1982) and of Clutterbuck (1984) 
demonstrate that those factors such as leadership, management style, attitudes to 
employee involvement, commitment to quality, continuous improvement and 
closeness to the customer significantly affect an enterprise's performance and ability 
to adapt to change.
From the outset, Dupont at Yate have sought to develop a different culture from the 
traditional approach to management and organization. Influenced by people such 
as Deeming and their approach to total commitment to and involvement of people in 
quality, customer service and continuous improvement, the Company have developed 
a concept of 'a different way of operating' which they describe as the 'Bristol Way'. 
Although initiated by the original site manager, Teriy Ennis, the involvement and 
participation of staff and the technicians achieved considerable commitment to these 
new concepts and what has become 'the Bristol Way'. Many of the staff came from 
traditional engineering backgrounds and environments such as Rolls Royce and British 
Aerospace, and the contrast and opportunity to be treated as a responsible member of 
the team was like a breath of fresh air and a new experience for many of those involved.
This culture is protrayed in the statement and 'core beliefs' contained in the document 
entitled 'A Different Way of Operation' and the document and its fundamental 
principles is given wide internal and external publicity, (see Working Paper 1, 
Appendix 11) Apart from being displayed in about every office and conference room, 
all the company are very open about their approach and welcome visits and comments 
on the way it works in practice. I have been able to take several groups of students to 
the firm and no constraints have been placed on who we can talk to and what questions 
we can ask. Similarly, they value visits from other firms and at my suggestion are 
participating in a Quality of Working Life Group and are hosting a visit from other 
interested companies.
All new employees, whether permanent or contract workers, are given a thorough 
induction to the company and the Bristol Way in particular and having sat through 
this, I was impressed by the sincerity with which this was done. Similarly, they have
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recently commissioned a video from the Polytechnic to illustrate the Bristol Way in 
practice and this helps people to better understand what these concepts actually 
mean.
However, the company is the first to admit that while this may be their intention, it 
may not always work in practice. Pressures of time and production may make people 
slip back into more traditional modes of operation where people are told what to do 
and are subject to external discipline and control by management. Similarly, 
technicians may try to act as a supervisor directing and controlling staff rather than 
encouraging staff to take responsibility for their own performance.
It was for this sort of reasons that the company asked me to help them review the 
effectiveness of the 'Bristol Way' in practice and how far the ideas of self 
management and team work were working out in practice. The discussions I have 
had with the business team and in carrying out the survey, have enabled me to form a 
first hand impression of their corporate culture in practice and how it can be 
developed and improved.
M anagem ent sty le
Of particular significance in the introduction of new technology is the style of 
management. As can be seen from Appendix 1, statements such as not having top 
heavy management, not policing people and development of an atmosphere of trust, 
are intended to all imply a certain style of management with a high orientation 
towards people. The intention is to delegate as much r esponsibility to the people 
doing the job as possible, creating local autonomy and accountability through self 
managing teams. This is reflected In the roles of members of the business team who 
are described at present as 'leaders' in that they should provide leadership, support 
and advice to the teams and the people doing the job. rather than direction and 
controlling them in a traditional manner.
The concept of a delegated style of management is perhaps best illustrated by their 
recent introduction of the concept of 'peer group' assessment for all full-time 
permanent staff. Under this system a member of staff identifies three colleagues, a
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customer, a supplier and themselves to review their performance and provide 
feedback on where improvements could be made. This review is then discussed with 
the member of staff's nearest leader. This system is intednded to reinforce the 
concept of responsible team work and of self management and improvement. It is also 
intended to avoid leaders being seen as ’god' in judgement over people but rather in 
a support and advisory role.
This open style principle of management is also reflected in their approach to the 
layout of the factory and offices with an open plan system and a single status 
organization. The high emphasis placed on communication is illustrated by their use 
of a 'rack up' meeting every morning with team members to discuss production, 
safety, quality, people, visitors and any other business.
This style of management clearly also influences other factors and characteristics 
such as structure, work organization and personnel policies but. in particular, it 
influences the approach adopted to change and the introduction of new technology. 
This is illustrated in their approach to developing an automated system of quality 
control where a high level of involvement of the staff in the concept of quality and 
how this can best be achieved has been adopted. In this situation the automated 
system of quality feedback information are seen as enhancing the ability of staff 
and team members to take independent action to avoid and overcome problems and 
to achieve the objectives sought.
Thus, overall, the intended concept is one of self management allowing the people 
doing the job to run the plant and take the necessary operational decisions, relieving 
the leaders and the business team to concentrate on the strategic issues and the 
development of the business.
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Organizational structure
The company has consciously tried to develop a non-traditional organizational 
structure in the belief that this will lead to a more efficient and profitable operation. 
Thus, em phasis on hierarchy, formality and independent management control is 
minimised, the aim being to maximise responsibility flexibility and autonom ous 
control. The intention is of a low fixed cost and more flexible structure, utilising high 
spans of managerial control and self managing team concepts (see Figure 34 below)
Figure 34 Organizational approach
S tra te g ic  /  lead ersh ip  
business te a m s
Flexible c o n tra c tin g  a rra n g e m e n ts  
for th e  re m a in in g  o p e ra tio n a l a n d  
a d m in is tra tive  jo b  functions
T a c tic a l /  o p e ra tio n a l m o d u les  
high a d d e d  v a lu e  a n d  s tra teg ic  
v  jobs .
The focal points of the organization are the core modules of moulding, assembly, 
warehouse, planning and distribution. Each of these modules is intended to be a 
semi-autonom ous business area and is the responsibility of an identified self 
management team (see Figure 35 over). The object is for each team to be no bigger than  
'eye or ear contact', understand their internal custom er/supplier requirements and 
have a clear association with their module needs. The team s should 'own' their plant 
and run the daily operation with absolute flexibility between skill lines.
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Management in this situation is seen in a more collegiate/professional role, 
providing advice, guidance and encouragement and leadership from a strategic point 
of view.
Thus, their concept is consistent with open socio-technical principles with an 
emphasis on decentralization and autonomous business units. It tends towards a 
flatter, rather than hierarchical structure with high degrees of delegation, authority 
and autonomy at the operating level.
The inherent flexibility of the more organismic form of organization has also been 
enhanced by the concept of a flexible workforce with core and contract employees. 
These core employees are employed on the strategic high added-value tasks such as 
moulding and planning, using contract staff on a flexible basis for the remaining 
operational and administration tasks. The opportunity is also taken to sub-contract 
out low added value non-strategic aspects of manufacture.
Job design and work organization
The move towards greater automation in manufacturing brings many functional 
engineering operations much closer to the nature of the continuous operations 
associated with chemical and other process industries. This creates changes in the 
skills required from manual to more discretionary skills but also provides the 
opportunity for greater involvement of the staff in the management of the operations
191
themselves. Group technology may require group forms of organization providing a 
flatter, more flexible and cost effective structure in which the employees themselves 
take over the responsibilities carried out by the supervisor in the conventional 
organization.
This case study, illustrates the opportunities afforded, when working with new 
technology.'for choices and alternative approches to job design and work organization. 
In what is essentially a socio-technical system, Dupont have sought to place as much 
emphasis on the design of the work organization and on the involvement of the staff 
as they have on the technology and production processes concerned.
It is the company's stated objective to provide people with interesting jobs and an 
environment in which people enjoy their work. By ’aiming for a high span of control’ 
and developing the ’self management’ concepts, their aim is to develop a spirit of 
team work and to achieve high levels of quality and productivity.
While the goals are set for the teams, it is intended that responsibility for planning 
and organization of the work should be delegated fully to the group and shared by 
team members on a rotation basis. Thus, decisions on shifts,overtime, resources and 
responsibility is taken by the team members. Team representatives report daily at 
the ’rack up’ meetings on products, performances and problems, personnel safety 
and quality issues and team members also participate in the selection process for new 
staff.
The objective of the self management approach to work organization is to achieve a 
situation in which staff have a greater knowledge of and responsibility for the 
products, the process and the customer requirements. They should be able to 
exercise and develop a greater variety of skills than in a conventional specialised job 
and structure. The company believes that these factors, combined with the trust that 
their style of management implies, should help to develop positive attitudes towards 
the company and to the customers and help to achieve the company's stated core 
belief, namely:
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"Treat people as If they were what they ought to be and you help them become 
what they are capable of being."
S ystem s d evelop m en t
This emphasis and orientation towards people and their importance to business 
success appears to influence Dupont’s approach to introducing new technology. The 
development of their systems of automation and information are characterized by 
high levels of involvement of the staff concerned at all stages of the process. This is 
illustrated in their approach to the introduction of statistical process control where 
this is seen as part of the development of total quality management. This places as 
much emphas is on the attitudes of staff to quality as on an automated system of 
quality feedback and information. Thus, in working towards more effective quality 
standards and performance the company has adopted a more integrated approach 
seeking to develop the technology, the information, the people and the organization 
to work towards the new goal. Initiatives have been taken to set up consultative 
committees, e.g. "Continuous Improvement Committee” in which staff are 
encouraged to suggest what their own concept of quality is and how this can best 
be achieved. In these circumstances new technology and computer based systems 
of manufacture and information appears to be less of a threat and more as a 
strength to peoples' "elbow” in achieving the levels of quality and productivity 
sought. The company feel that their flexible staffing policy and employment of 
contractors, helps to avoid drastic reductions in labour often associated with this 
type of change.
P ersonnel p o lic ie s
It would obviously be inconsistent with their stated beliefs and objectives regarding 
people to employ divisive personnel policies regarding rewards and other conditions 
of employment. Reference has already been made to the system  of peer assessment 
recently introduced and also to the selection procedure. However, beyond this, all 
employees are on the salary role and conditions are harmonised. The open plan 
offices and style of management is intended to make the leaders more visible and 
accessible and therefore to reduce the hierarchical element and differences in 
status. The company places an exceptionally high level of importance on safety for
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its staff, for example, people have to pass a company driving test before being allowed 
to drive on company business.
Training for staff is provided on a wide basis and many aspects such as organizational 
effectiveness and training in interpersonal relationships often reserved for 
management personnel, are provided for all members of the self management teams.
Finally, no trade unions are officially recognised on the site, the intention being that 
the level of communication and consultation with staff should ensure that good 
employee relations are maintained.
Clearly, a number of these policies were quite controversial and in some ways smack 
of paternalism and wanting to keep the unions out. How effective these policies are 
and what employee reactions are to them is explored more fully in the following 
chapter.
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CHAPTER 15 - EMPLOYEE REACTION TO THE BRISTOL WAY
Having studied the Company’s approach and its attempts to develop a new culture 
and a 'different way of operating' I had been interested to establish employees 
reactions and how far their intentions worked out in practice. Certain members of 
the business team felt that while these were desirable objectives there were some 
some problems, particularly in relation to what they described as self management 
and team work. They were, therefore, very interested in the idea of a survey amongst 
the self managing teams to see how far the concepts incorporated in the 'Bristol Way' 
were working out in practice. They were concerned that the motivation and 
commitment to the ideas did not always materialize in practice.
I was therefore invited to cany out a survey to look at the issues and provide 
information for the business team to enable them to continue the development of 
the 'Bristol Way' and self management and team work in particular. This, I felt 
was consistent with their concept of continuous improvement and would help to 
establish how far their intentions had been incorporated into the actual culture of 
the organization.
W orking en v iron m en t and factory layout
The company's concept of an open and equal corporate culture is reflected in the style 
of the factory and the physical working environment. I was immediately struck by its 
comparative cleanliness and the feeling of light and spaciousness. The offices are based 
on a modular open plan system and it is as easy for someone to walk into and through 
the plant manager’s office as anywhere else. Apart from this, the offices are arranged 
around the self managing teams and their open design appears to encourage group 
interaction.
On the shop floor great emphasis is laid on safety’and the wearing of safety shoes and 
glasses. The work areas are clean and bright and are similarly organized around the 
self managing teams. There are no offices as such on the shop floor and the technicians 
move readily amongst the operators.
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Although there are communal eating areas, there is still a clear physical distinction 
between the offices and the shop floor due, it is suggested, largely to the problem of 
noise from the wire cutting machines. This seemed to me to be the only negative factor 
in what was a generally pleasant working environment for all concerned.
The survey
In planning*my approach to the survey I was conscious of the importance of taking 
a socio-technical system perspective. These ideas and the fact that as much effort 
should be devoted to the analysis and development of the social structure as to that 
of the task and technology were well received by the members of the business team. 
Similarly, I was anxious to incorporate objective measures in relation to their 
approach to job design and work organization. How far, for example, in the 
development of their concepts of self management and teamwork were the goals 
and desirable characteristics of job design achieved? With the agreement of the 
businesss team, I planned to use the Hackman and Oldham job diagnostic survey 
to collect data on these issues. Finally, I was also influenced by some of the more 
recent research in the development of high performance and work teams (Buchanan 
& Boddy 1985) which have been employed in high technology companies and which 
Dupont have been using apparently to good effect at the Maydown Plant in Northern 
Ireland. From these ideas and the discussion with the Business team, I suggested 
that it was necessary to operationalise the Bristol Way and establish a set of 
objectives for the development of effective self management and team work (see 
Figure 39, page 211).
At a meeting of the business team about the survey, these objectives were discussed and 
there was unanimous agreement that this was the ideal situation that they should seek 
to achieve.
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The object of the survey therefore was to obtain data which would enable the 
company to review the 'Bristol Way; as a way of operating by measuring progress 
against these goals. This would then help to provide them with a path forward for its 
better achievement. The survey would analyse how far in practice their approach to 
management and organization meet the needs of the company and their stated 
objectives, but also the needs and the expectations of employees and all those 
involved.
S e lf m anagem en t and team  work in  p ractice
I wrote a report that concluded while considerable progress has been made in 
developing this new culture and way of working, the company expected there to be 
are a number of needs and opportunities for improvement.
The detailed results of the survey and subsequent analysis have been fed back to 
each self managing team and they have endorsed the survey findings. These findings 
have also been fed back to the leaders for each self managing team. My report to the 
company on self management and team work at Yate is now presented in full in the 
following section.
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REVIEW OF SELF MANAGEMENT AND TEAMWORK -
MAY 1989
Purpose of Report
Following my ‘Interim Report’ dated October 1988 (p. 211) this report summarises the 
results of the survey on Self Management and Teamwork at Yate. It examines the 
application of the Company’s corporate culture and how the ‘Bristol Way1 is working out 
in practice. It examines the nature of self management and teamwork and how far 
people feel involved and committed to its aims. Finally, it suggests opportunities for 
improvement and for building on current progress to achieve commitment to increased 
effectiveness.
Background to Survey
The Company and all those working at Yate has much to be proud of in the imaginative 
approach adopted to managing the business and its people. The ‘Bristol Way* puts a 
premium on the involvement of people as the most effective way of achieving Quality and 
Customer Service. This commitment and the resultant style of management and 
organization contrasts dramatically with conventional approaches in other industries 
and organizations, and apart from being more enlightened clearly provides the Company 
with a strategic advantage.
However, all are only too ready to admit that ideally, though this may be as a goal, in 
practice it is often quite difficult to achieve and people can easily slip back into more 
conventional attitudes and modes of operation. The ‘Bristol Way* and all that it implies 
requires effort and energy to make it work effectively. However, this investment of time 
in people and their development more than pays for itself in terms of increased 
motivation, flexibility and commitment to the business, its goals and continued 
effectiveness.
Having achieved so much there is nevertheless much improvement that can be made 
and the object of this report is to identify where investment and opportunities lie in order 
to ensure the ‘Bristol Way* does work out in practice and that we can build on it in the 
future.
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Objectives and Structure of Survey
The obj ectives and structure of the survey were set out in my Interim Report. In addition 
the report included a summary of initial findings presented at the ‘Bristol Way Review’ 
Workshop at the Grange in July 1988 and further findings and feedback at the two day 
workshop at the Stakis Hotel in October 1988.
Since then a detailed summary of the findings for each Self Management team has been 
prepared and fed back to the relevant leaders in the business teams.
The object of this report Is therefore to summarise the key points of common concern 
regarding the development of Self Management and Teamwork and identify the areas in 
which the Business Team and individual leaders may wish to take action.
Initial/Overall Impressions
Before examining the more detailed aspects of involvement, self management and 
teamwork, it may be useful to comment on some of my initial and overall impressions 
during the survey. While these have been mentioned at the review workshops in July 
and October 1988 they still apply:
i. Contract Staff - In many sections there appears to be a marked contrast 
between the amount of involvement experienced by the Contract Staff as 
opposed to Technicians and other employees. This applies more to 
manufacturing than the service functions where often there seems to be 
little difference. However, even in some manufacturing sections contractors 
are experiencing a high level of involvement and apart from the Job security 
factors there appears to be no inherent reason why contractorsshould not be 
treated as responsible people who want to be involved.
ii. Technicians - By contrast the Technicians are heavily involved if not 
overloaded. Many accept very high levels of responsibility and are often 
overstretched. While this can be satisfying to them as individuals, it often 
means that they are frustrated and because of assumptions regarding the
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potential contribution from contractors are either unable or failing to delegate 
adequately. Indeed, there appears to be confusion In the minds of many 
Technicians as to what their role should be and whether they should be 
Technicians or Supervisors.
ill. Team - composition - For these reasons there is some doubt as to whether the 
contractors are members of the team. There may be team work between the 
Technicians but the Contractors on whom they depend do not feel a part of it. 
In addition there are some questions as to whether the right people are In the 
team In that the service people on whom the team virtually depend are In 
separate teams of their own, sometimes with their own objectives.
iv. Organization structure - This does throw up the question of the existing 
organization structure and in particular the divisions between the office and 
the shop floor. When each is so vitally dependent on the other it brings the 
question to whether this Is the appropriate structure. The existence of ‘the 
wall’ only serves to accentuate the problems.
v. Motivation and Feedback - Partly perhaps because few people are able to see 
the whole job through feedback tends to suffer. For motivation it is essential 
for people to obtain feedback on their efforts either through from the job itself 
or from other people, e.g. colleague, customers or senior staff. Too often 
neither situation applies and this inevitably effects satisfaction, motivation 
and morale.
vi. Leaders Role - This inevitably raises the question of the role of the Leaders 
and how they are spending their time. From the lack of feedback received 
there is some suggestion that leaders may confuse the need for"delegation 
with abdication" and the idea that self management means leaving people 
alone to get on with it.
However again, perhaps as a consequence of the above, there is some evidence 
that Leaders are becoming too involved in the day to day operational problems
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of the team s which prevents them from concentrating sufficiently on the more 
developmental strategic aspects of their role.
vii. Other factors - other factors noted during the survey were:
the question of career progression and further development for the 
Technicians.
the ratio of contract staff to employees and whether it was possible to 
offer more permanent posts.
whether people are involved at the level of the business.
Self Management and Team Work
The notion of self management and teamwork implies that individuals and groups of 
people at work should be capable of planning and organizing their own work without the 
necessity of direct supervision. It rests on the assum ption that given the right 
circum stances, people can be motivated to achieve objectives which they are committed 
to and can obtain satisfaction and reward from their achievement. This in practice is 
a reflection of the basic principle of the ‘Bristol Way’ namely :
'Treat people as if they were what they ought to be and you help them to 
become what they are capable of being!’
Clearly, this implies trust and confidence in people’s  ability and maturity to act 
responsibly and in their potential for growth and development. It has clear implications 
for the culture of the organization and for the style of leadership required.
However, people can only act responsibly and plan and organise their own work if they 
know what they are trying to achieve and whether or not they are being successful. So 
while providing people with scope and direction they need objectives and feedback on 
their achievement. For effective self management and teamwork people need:
i. A clear and meaningful goal which they can identify with.
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i. A clear and meaningful goal which they can  Identify with.
II. Scope and discretion to plan and organize their own work towards these goals.
III. Direct and meaningful feedback as Individuals and as a team  on their 
achievement.
It Is the clear role of the Leaders to provide these conditions.
Figure 36 Conditions for Self Management and Teamwork
GOALMDEA - Depends on people's ABILITY, MOTIVATION 
asking them to PLAN\ORGANISE OWN WORK
INDIVIDUALS AND TEAMS NEED
DISCRETION\
^  GOAL AUTONOMY\RESPONSIBILITY ^  FEEDBACK
TRAINING & COUNSELLING
Levels of involvement and motivation
A detailed analysis of the level of Involvement and satisfaction has been provided for the 
Leaders of each self managing team  from analysis of the completed questionnaires, and 
of the group d iscussions In the survey. This questionnaire taps peoples reactions to a 
num ber of key variables related to their motivation and Involvement in their work . 
However, while the situation will obviously vary from one section to another a number 
of general observations can be made.
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F ig u r e  3 7  K e y  M o t iv a t io n a l  J o b  C h a r a c t e r i s t ic s
Key motivational job characteristics
V a rie ty Tho v a r ie ty  a f fo rd o d  b y  th e  Job In form s o f a c llv l ly  or skills ro q u lro d
Task Id o n llty A  sonso o f d o in g  a  w h o le  Job from  b o g ln n ln g  lo  e n d  w ilh  a  vlsiblo o u tc o m e
Task S ig n ific a n c e The p e r c e iv e d  Im p a c t  o f th o  Job o n  th o  lives o f  w o rk  o f o th e r  p e o p le
A u to n o m y lh o  d o g ro o  o f fro o d o m . In d o p o n d o n c o  a r id  d ls c ro llo n  In p la n n in g  a n d  
org a n is in g  Iholr o w n  w o rk
F e e d b a c k The e x te n t to  w h ic h  th e  Job p ro v id e s  fe e d b a c k  o n  th e  e ffe c t iv e n e s s  o f Iholr 
o w n p o r fo r m a n c o
Oilier factors affecting sense of involvement and  satisfaction
C o a lin g  w ith  o th e r* D o g ro o  o f In v o lv o m o rit w llh  o lhors  a n d  sonso o f to a m  w o rk
F e e d b a c k  fro m  others F e e d b a c k  a n d  su p p o rt r e c e iv e d  from  supervis ion a n d  others
Goals and feedback
While m ost people believe that their jobs are very important (see scores on Task  
Significance) there is m uch less  certainty about the goals that they should be trying to 
achieve. Where there are clear goals these are often simply in term s of output and the 
other important goals such as Quality, Safety, Cost Effectiveness and Morale are often 
absent.
Also because for m any people they are only ‘a cog on the wheel’ and they perform only 
one part of the totaljob, the goal or objectives are not very meaningful (see score on Task  
Identity).
This lack of clear goals is also reflected in an absence of feedback both from the job itself 
but also in particular from the leaders. People often feel that the only feedback they get 
is when something goes wrong. The daily rack up m eetings are more ‘feed in* than  
‘feedback’ and are simply reporting and recording production figures. Often information 
about other important goals such as efficiency come m uch too late and overall it is
f
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The question of lack of feedback seem s to be an almost universal problem and gives 
people the feeling that their work is neither understood or appreciated.
Variety and involvement in whole task
While sections sections such as Application Engineering and TAB enjoy high levels of 
variety and involvement in the total task, this decreases as one m oves towards 
manufacturing. The service functions of Quality, Planning and Warehouse all experience 
a good deal of variety in their job but inevitably only feel involved in part of the process. 
When it com es to the production sections, such as Moulding and Cable Assemble they 
do feel that they see the job through and this is an important factor for their motivation. 
However, in many of the sections the work is monotonous and people would value a 
greater variety of tasks.
As mentioned earlier, this particularly applies to the Contractors who are often 
performing a single function which contrasts dramatically with the very varied role of 
the Technicians.
Autonomy and discretion
With the exception of the Contractors in some of the manufacturing sections, eg PA and 
Cable Assembly, m ost people experience a relatively high level of automony and 
discretion. The absence of a supervisor m eans that people are free to plan and organise 
their own work and this is very m uch appreciated. However, in some sections while the 
Technicians have a high level of autonomy them selves the Contractors ‘under their 
control* feel that they are ordered about and told what to do. The only time they really 
feel involved in when there is a crisis and then everybody becom es part of the team.
However, despite the already high levels of involvement there is  still an interest and 
willingness to take on additional responsibility particularly where these are meaningful 
and helpful towards the business goals such as for costs and budgets.
Teamwork and involvement with others
Generally, the level of teamwork experience is very high and people appreciate their 
contact and involvement with others. However, it w as stressed that the concept of
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teamwork applies more broadly than ju st the self managing team s and that groups 
working on projects as In Applications Engineering and Continuous Improvement need  
also to work as a team.
Some of the larger sections in Production seemed to consist of a number of smaller team s 
and th is can lead to competition and conflict between these sections. Also there was 
some awareness amongst the Technicians of the need for greater ‘interpersonal’ and 
communication’ skills.
The underlying issue, however, still applies on this question as to who should be involved 
in  the team. There are some suggestions that the team  should be more m ulti­
disciplinary by nature so that everyone can feel that they have a meaningful contribution  
to make to the whole.
Leadership
The foregoing analysis does throw into clear relief the need for LEADERSHIP for the self 
managing teams. This inevitably raises questions about the role of the Technicians and 
indeed on the role of the Leaders themselves.
Technicians' role
A recent analysis of the Technicians role indicated that they had up to 13 separate 
responsibilities to carry out and that in an 8 hour day! Even if they were ‘super hum an’ 
which no doubt some of them are, this represents severe ‘role over load’ and for m any 
role conflict as well. Their responsibility for technical and production aspects tend to 
conflict with the need for communications, training and counselling within the group, 
while those in sections with larger numbers of contract staff find them selves forced into 
a supervisory mould, planning and controlling other people’s  work in  a traditional 
manner.
Clearly, more work needs to be done to clarify the m ost appropriate role for the 
Technicians to play and how the team s needs for Leadership is best provided.
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Arguably the technical aspects and leadership role should not be performed by one and  
the sam e person and some may be better suited to one rather than the other.
Leaders' role
A similar situation applies to some extent to the Leaders who again because of 
conflicting dem ands on their time may not always be able to devote the time required 
to overall leadership of the different self m anagem ent team s. While it is not desirable 
for the Leaders to become involved in the detailed problems of their daily operation, it 
is  vital that they help the team s to clarify their role and the objectives they should be 
achieving together with ensuring the provision of appropriate feedback and  
encouragement on goal achievement.
Apart from this, while the Technicians may have an important Operational Management 
role, the Leaders should arguably be free to concentrate on the more strategic and  
developmental aspects of the business and their team s.
It has been suggested that they plan to be responsible for the 6 ‘P s\ nam ely the 
development of Products, Processes, People, Performance, Productivity and Profits.
Figure 38 Strategic Role of Leaders





Thus, for example, the Leaders apart from helping people to clarify their goals and  
providing feedback on their performance, should provide advice, guidance, training and 
encouragement to team  members and the Technicians in particular.
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There is some question as to whether the Leaders are performing such  a role and if they  
have the time to do so. This is no doubt partly a function of how clear they them selves 
are about their objectives and their part in the strategy and business plans for the 
company. It is possible that the Leaders could value help in analysing their own role and 
contribution to the business, and how more time could be created for carrying out this 
vital leadership task.
Communications
The survey indicated some concern over the effectiveness of communications. The rack 
up m eetings are felt by many people to be a bit of a formality and while they provide 
feedback on performance they tend to be one way and do not really fulfil the 
communication needs of people in the team. While some team s have regular 
communication m eetings to d iscuss problems and progress th is is by no m eans 
universal and there may be a need for the Leaders to spend more time in communication 
with their teams.
Participation
While m uch effort is made to involve people at the level of the Job there is some concern 
about involvement at the level of the business. How far do people feel involved in the 
plans and strategy of the business? Arguably we cannot expect people to take a great 
deal of responsibility for their own Job if they do not have some say or influence in the 
developments within the business as a whole.
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An Assessment
While m uch has clearly been achieved, in relation to the goals for Self Management and 
Teamwork agreed by the Business team , there is still considerable opportunity and 
need for improvement.
Goals for Self Management and Teamwork from Interim Report
Self Management and Teamwork
Aim to develop individuals and team s who identify with
* business goals and their contribution to them
* custom ers and give them good service
* product, its quality and cost effectiveness
* process from beginning to end
* team and have a meaningful contribution to it
* targets for performance, quality and costs and get feedback on their 
achievement.
Can we say, for example, that everyone identifies with the business goals and their 
contribution to them  ? While there is a high level of custom er orientation many people 
would like to get closer to the custom er and are there not opportunities to improve on 
custom er service and delivery performance ? While people may identify with the product 
are they committed to quality and can they be concerned about costs if they don't know  
what they are ? Also is it possible for people to identify with the process from the 
beginning to the end if they only complete one part of it ?
Do people (eg the Contractors) really feel part of the team and have a meaningful 
contribution to it ? Finally, can we really say that people have clear and meaningful 
targets in terms of performance, quality and costs and that they obtain feedback on their 
achievem ent!
It does appear that in all these areas there is room and opportunity for improvement. 
Certainly, as far as the staff are concerned (including the Contractors) there is a wish  
and a will to be further involved.
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Path forward
The foregoing analysis suggests that the following areas and aspects could form
elem ents in an agreed path forward for the ‘Bristol Way’ for improving Self Management
and Teamwork in practice :
i. Goals and Feedback - Need to explore better provision of objectives and 
feedback to enable the team s to manage them selves more effectively.
ii. Variety - Need to explore ways of improving the variety in people’s  work, 
particularly amongst the Contractors, by involving them  in other tasks.
iii. Involvement in whole - Where possible we should try to create jobs and team s who 
see the whole job through from customer order to delivery.
iv. Responsibility - Need to respond to peoples interest in taking greater responsibility 
for such things as costs and budgets
v. Teamwork - Need to look at composition of team s and whether right people are 
involved. Ideally, grouping those people who need to work together to give the 
custom er the service or product they need. Need for team  building not only within 
self managing team s but for cross site projects and activities.
v f  Technicians Role - Need to help Technicians clarify their role. How should they 
be using their time and what are their individual strengths and interests.
How can we ease the load and spread involvement while maintaining the 
commitment of the Technicians. How can we best provide for the needs for 
leadership within the self managing team.
vi. Leaders - How can we help the leaders find the time for communication and 
Leadership for the team s? What things are Leaders doing now that they don’t 




Communications - What part should Rack up play within the total 
communication system s? What part should the Leaders play in  
communications?
Participation - How can we Involve people more effectively in the business, 
its plans, objectives and strategy!
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Interim report on Self Management and Team work 
Introduction
Following my own interests in business efficiency and employee involvement, the 
Company invited me to help them develop the ‘Bristol Way’ in practice.
At a meeting with the Business Team on 23 May 1988 it was agreed that as part of the 
process of Continual Improvement there was a need to develop the concept of the ‘Bristol 
Way* in practice particularly relating to Self Management and Team Work.
The notion of an organisation as a Socio/technical system  reminded u s of the need to 
put in as m uch effort to the development of People and the Organization as into the Task 
and Technology.
Objective
The overall objective, it was agreed, is to create the following situation in which 
individuals and team s Identify with:
Figure 39 Self Management and Team Work 
Aim to develop individuals and teams who identify with:
□ business goals and their contribution to them
O custom ers and give them  good service
O product, its quality and cost effectiveness
□ process from beginning to end
□ team and have a meaningful contribution to it




It w as agreed that the first step should be to establish how the ‘Bristol Way* worked 
in  practice,particularly relating to Self-Management and Teamwork at the level of the 
shop and office floor. How far are peoples’ needs and expectations being fulfilled ? Does 
the current approach of organization and m anagem ent style enable people to contribute 
to and fulfil the needs of the business.
Figure 40 Review of Needs and Expectations
Organisation culture Company expectation and  needs
*J J
ORGANISATION and MANAGEMENT STYLE |
<IT - ‘T
Individual expectation 
an d  needs
Team expectations 
and  needs
Following th is discussion it w as agreed that the first step should be to hold discussions  
with a cross section of people from the Self Management Team by using a well tried and 
tested questionnaire to a ssess people’s  sense of involvement, motivation and satisfaction  
with their job and work situation in the Company. The resu lts of this survey would be 
fed back to the participants and to members of the B u siness Team.
Results
Feedback of my initial im pressions arid the key issu es  which emerged from the survey 
w as provided at the B usiness Team meeting at the Grange on Friday, 1 July. The overall 
issu es (see Appendix 1) concern the site as a whole and refer to overall policy issu es  
relating to the Bristol Way. A number of these issu es  have already been addressed, e.g. 
the question of Contract Staff and feedback has been provided by the leaders to the 
technicians on the points which have emerged.
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More detaUed feedback has also been provided to the B usiness Team at their 2 day 
Workshop on the Bristol Way on 6 /7  October at the Stakis Hotel. This focused in 
particular on the concepts of Self Management and Teamwork and what this implies for 
Leadership (see Appendix II). The issues relating to the role of the technician and the 
leaders in particular were explored together with the development of Communication 
and Participation on the site.
A series of follow up m eetings have been convened when members of the B usiness Team  
will work through these issues and initiate follow up action and developments.
Further Feedback
Further feedback will be provided in the form of an analysis of the results by each Section  
and Self managing Team. This data will be made available to the leaders and team  
members and will form the basis for a dialogue between the team  and their leaders on 
how the objectives of Self Management and Teamwork can be achieved).
Way Forward
Following the above discussions will be held with individual members of the B usiness  
TEam on their role as Leaders and how Self Management and Teamwork apply in their 
situation.
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I w as invited to give som e feedback on m y first im pressions from the survey at a 
workshop in Ju n e 1988. The Company hold regular m eetings of the business team  
to review the Bristol Way and this was seen  as a useful opportunity to provide some 
input to thie r d iscussions. The interim report is contained at the end docum ent (p. 211). 
It showed that in several respects the ideals set o u tin  the statem ent about the Bristol 
Way were not being fully achieved.
One very big issu e  related to the role and contribution of contract staff who, in  
m any peoples' eyes, were being treated differently to permanent em ployees and yet, 
if the company depended heavily on contractors for completing the work, they could 
ill afford to have anything other than their complete involvement. This problem  
extended into the area of team  work where, in m any areas, the contractors did not 
feel part of the team. The technicians and full-time em ployees tended to take all 
the responsibility to the extent of being overloaded and therefore whilst experiencing 
frustration did achieve a lot of satisfaction, possibly at the expense of other people.
While harmonization may have existed in relation to terms and conditions of employment, 
and there were open plan offices, there w as still a clear distinction between the shop 
and office floor. The existence of 'a wall' apparently to deaden the sound of m achines, 
caused a definite feeling of u s  and them.
But possibly more importantly, these functional divisions appeared to place 
constraints on the degree of involvement and teamwork that w as possible in practice 
and the existence of a separate planning and quality function, frequently m eant that 
the self managing team  w as unable to take full responsibility for these aspects of 
their work.
This situation w as further aggravated by apparent uncertainty relating to the roles 
of the technicians and leaders. The technicians, as their nam e implies, are better 
qualified in technical term s than in hum an and interpersonal skills. Others with 
large num bers of staff still tend towards a traditional supervisory role than providing 
effective leadership.
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Similar problems occurred with the leaders who, often uncertain a s  to their role in 
relation to the se lf m anagem ent team, tend to abdicate rather than delegate and to 
overlook their team  leadership responsibilities.
These points were fully discussed at the review m eeting and I felt they were well 
received and accepted by the m em bers of the business team.
A further opportunity to provide feedback came at the next Bristol Way Workshop 
held in October 1988. On this occasion I was able to illustrate the resu lts of the 
survey using the Hackman and Oldham survey (1980) in particular sections, namely 
moulding and product assem bly (see Figures 40 & 41).
These contrasting results in these two sections showed that impact that Job design, 
work organization, technology and the style of leadership can have on the relative 
degree of involvement and satisfaction of the people concerned. It also helped to 
em phasise what conditions were requried for effective self m anagem ent and team  
work which were d iscussed  as part of my presentation on this occasion. I introduced 
a model for effective se lf m anagem ent and team work which em phasised the need for 
clear and m eaningfull goals, autonom y and direction in planning and organizing the 
work and for m eaningful feedback (see page 202). Clearly, however, people are only able 
to work this way if they have the necessary knowledge, attitudes and skills and this had 
clear implications for the role of leaders in  creating these conditions. Thus, rather than  
directing and controlling in  a conventional way, I suggested that the role of the leader 
w as more to do with training and conselling the team and their m em bers in how to work 
th is way.
This then led to further discussion about the role of the leaders as m em bers of the
%
business team. I suggested that evidence from the survey indicated that the leaders 
were too involved in  operational problems at the expense of the strategic development 
of the firm. This led to d iscussion of a possible m odel for the strategic role of the 
leaders (see page 206). I argued that if they had se lf m anaging b u sin ess team s, 
who with the necessary technology. Information and resources are capable of 
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for the strategic development of the six 'P's, namely people, processes, products, 
performances, productivity and profit. This clearly gave the business team food for 
thought, because the indications are that insufficient time has been devoted to the 
development of the leaders, their role and the business team as a team.
While the situation for each self managing team was obviously different, analysis of 
the overall results indicated a number of common trends. In particular, there was an 
evident need for clearer goals and more effective feedback for the self managing 
teams. Too often their goals were defined in output terms only and feedback only 
occurred if something went wrong.
Peoples’ experience of variety, and being involved in the whole task varied 
considerably from one section to another, but those who were able to see the whole 
job through experienced much greater satisfaction in terms of variety and task 
identity.
The latter does have implications for another issue that which emerged in terms of 
team work and team composition. There were suggestions and indications that 
creating more multi-disciplinary teams responsible for all aspects including functions 
such as planning and quality control, might be more effective both in terms of 
peoples’ motivation and commitment, but also in terms of the objectives the company 
is trying to achieve, namely improved competitiveness, quality standards and 
customer service.
My report concluded with an assessment of the extent to which the goals agreed for 
self management and team work had in fact been achieved. While progress had 
clearly been made it was fair to say that change and improvement was still required 
in each of the defined areas. This provided me with the opportunity to suggest the 
possible elements of a path forward in which the business team and the leaders, 
together with the members of the self managing team could explore the opportunities 
for further change and development. In this way the concepts of the ’Bristol Way’ and 
the culture the company was trying to create could be fully consolidated and 
absorbed into their daily operations.
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These findings have been discussed with the site manager and a plan for feedback and 
follow-up of this work has been agreed. The focus of this work is around the need 
for improvements in goals and feedback for the teams, in the structure and 
compositon of the teams themselves and the role and responsibilities of the leaders.
R eview  o f  b u sin ess  tea m /B r is to l Way
As part of tHe review and development of the Bristol Way, I was also asked to conduct 
a survey into the role and structure of the Business Team and of its individual leaders. 
From my earlier studies it had become evident that there was a need to help the 
individual leaders clarify their own roles and responsibilities, particularly relating to 
their development of self management and team work.
Therefore, as a further extention of my work with the Company, I carried out a survey 
within the eight members of the Business Team and a member of other key people 
who, it was felt, would have a useful contribution to make on this issue. The object of 
the review was to help the individual leaders review their contribution in the light of 
the changing environment in which the company was operating and to develop effective 
self management and team work amongst the Business Team.
The results of the survey, which are included as Appendix 4 ,, indicated that there 
was a need for the company to review both its strategy and its structure in the light 
of changing business conditions. This would involve the creation of a number of 
smaller more customary business units in which the leaders would take full 
responsibility for their operation and development. This implied a major change in the 
role of the Business Team and its members which would become more concerned 
with the strategic development of the firm rather than the day-to-day operational issues. 
It also impled a change in the role of the individual leaders who would now be 
responsible for all aspects of the operation of their 'business' and for the team and its 
development.
In summary, the report which was well received, has indicated a need for an integrated 
programme of strategic, organizational and leadership development. The first phase of 
implementation has taken place with the appointment of the leaders to their teams.
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D evelop m en t o f  B u sin ess Team
Following my work with the self managing teams it had been agreed at the outset of 
my involvement with the company that we should also include a review of the 
business team and the role of the leaders themselves. This intention plus changes in 
the business led the opportunity for me to review the role of the business team and 
its members. This report represents the latest stage of my work with the company 
and is veiy much concerned with the development of the strategy, structure and 
culture of the firm and is included as a stop press item.
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REVIEW OF BUSINESS TEAM/BRISTOL WAY 
- SEPTEMBER 1989
Background to  R eview
A number of factors have combined to suggest that it would be timely and appropriate 
to conduct a review of the organisation at Bristol and of the role of the Business Team 
and its members. It had always been the intention as part of the Bristol Way review to 
follow up the discussions with the self managing teams with a similar exercise with the 
leaders. Indeed, my earlier report on Self Management and Teamwork indicated that 
changes In the role of the Business Team and the leaders were required.
However, apart from this other developments such as the arrival of EMD, the move to 
the new site and changes effecting the company’s products and activities have all 
combined to create a felt need for change. This, together with Bob Jennings’ 
appointment as the new site manager and completion of his first three months 
assessment of the company, created a useful opportunity to involve people in such a 
review.
Objectives:
The need for and objectives of the review were discussed with the members of the 
Business Team in July. A paper outlining the reason for the review, its aims, methods 
and the subj ects to be discussed was circulated in advance to all those who participated. 
It was felt desirable that views should be sought not only from the existing members of 
the team, but other key people who had a perspective on these issues.
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However, the Important thing was to provide an opportunity for members of the Business 
Team to review their own role and contribution to the business, particularly in the light 
of the changing circumstances, the aim being to create a more effective organisation 
which satisfies the needs of both the business and the individuals concerned.
M ethod:
In the event, 12 individual discussions were held, eight with Business Team members 
and four with other key personnel. These discussions were held, in the main, off-site 
on the semi-structured basis over the summer period.
The discussions proved to be both stimulating and encouraging with a remarkably high 
degree of consensus on the issues involved. While people recognised that there were 
problems, there was a very positive attitude towards their solution and to the potential 
contribution that people could make to the development of the business. This report 
presents my impressions of the issues concerned and a summary of people’s views on 
the development of the business and their contributions to it. I hope that the report will 
serve as a stimulus to further discussions and as a catalyst to the changes that people 
feel are required.
The Business
The first part of the review explored the issues around who Dupont at Yate are, what 
business they are in and how changes in the environment of the business affects the 
activity and its future.
The Concept:
When the company opened its new factory five years ago at Yate it was seen as an exciting 
opportunity to create the concept of a manufacturing business based on a different way 
of operating, involving the total co-operation of all those involved. As opposed to much 
of the traditional industry with its hierarchies, us and them attitudes, demarcation lines, 
and restrictive practices, the flatter, more fluid structure with its self managing teams 
was intended to provide both flexibility in operation and a sense of involvement and 
responsibility for the staff.
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This has enabled the company to achieve a much more responsive system in terms of 
delivery performance with a commitment to customer service, quality and continuous 
improvement. These values are acknowledged and recognised not only within the plant 
but outside by other people within Dupont, in other industries and by the company’s 
customers. It is, if anything, one of the Bristol site’s major strengths in other people’s 
eyes and one of the factors which people feel it is important to build on.
The ex istin g  business:
However, as is not untypical in the development of any business the Yate site was largely 
formed around the manufacture of a single product, namely Bergstick, part of Dupont’s 
involvement in the interconnect business. Thus, the nature of the initial business was 
very much that of large scale manufacture of a relatively standardised component which 
was sold on the basis of quality, cost and delivery to the company’s customers. This type 
of activity called for the development of specialised skills and resources such as 
industrial and product engineering, planning, cost control and quality in order to help 
manufacturing increase the efficiency of the operation. However the danger was that 
developing these functions and bringing in the specialist skills required can detract from 
the people doing the job and their feeling of involvement in the total task and 
responsibility for the end result. This, it is felt, can be further accentuated by physical 
barriers or differences in terms and conditions or treatment which can create the us and 
them feeling the firm has tried to avoid.
Again, as is not untypical, as the life cycle of this initial product extended other firms 
and producers have entered the market, creating more competition and a drive to reduce 
costs and margins. This has led to over capacity in the interconnect business and a 
situation in which Dupont at Bristol is becoming increasing uncompetitive in the long 
run component manufacturing business. Added to which the development of the auto­
mated plant SMAS has increased the cost base and made it more difficult for the 
company to compete against the smaller ‘garage!1 type producer.
Alongside these changes there has been an increasing development in the need for 
specialised short-order interconnect products which can either be sold as part of the 
company’s provision in terms of systems and assembly or as a direct response to a
*
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customer’s need. While the scale of this business may not be so great it offers much 
higher profit margins and arguably matches the particular resources, facilities and 
expertise of the Bristol site more effectively than long run production business. The very 
nature of the Bristol site, with its flexibility, short lead times, versatile workforce and 
automated systems should, it is felt, enable the firm to capitalise on this new market and 
the business opportunity it presents.
Im plications o f Changes:
Clearly, such changes have important implications. Those involved in the interconnect 
business will, it is felt, need to get much closer to the customer. They will need to become 
more market orientated rather than production orientated. They will need to drive for 
still shorter lead/delivery times, together with high quality and low cost. Indeed, they 
will need to operate as a Business Team in their own right rather than just as a 
manufacturing facility.
There has been criticism of manufacturing and of the self managing teams and yet in 
many senses one wonders whether their problems are of their own making. The divorce 
of marketing and sales from the manufacturing unit and the people on which they 
depend cannot have helped communication and motivation. The fact that many of the 
resources on which manufacturing depends, eg planning, cost control, quality and 
production engineering, are not part of the manufacturing team further erodes their 
responsibility, involvement in the whole job, and opportunity to solve their own 
problems. If all you are expected to do is to get the goods out of the door and be blamed 
if you didn’t do it oryour costs are too high, may be it is not surprising that their morale, 
motivation and willingness to manage themselves has suffered!
Arguably, the rest of the site has much to thank, those involved in the manufacturing 
and the Bergstick operation for. They have provided the base and bread and butter for 
the business and have supplied people for other developments and activities. Now per­
haps they should have the chance and opportunity to respond to the new challenges 
provided without the fetters and constraints of carrying the business as a whole.
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New B u sin ess/P rod u ct D evelopm ent:
With the changes occurring in the market for interconnectors it was recognised that 
something more should be done to encourage the development of new products. To this 
end an engineering group was created with the objective of identifying the needs and 
opportunity for new products, developing these and bringing them into production. 
This group, though skilled and very able as application and product engineers, found 
difficulty in both interpreting and fulfilling their brief. The lack of marketing and sales 
support and the fact that they were largely divorced from these functions and to a large 
extent the customer meant that they could not get in at the design stage with the 
customer to identify the need. This, and the other functional divisions on the site, 
caused frustration for the group and its leader, probably through no fault of their own, 
meant that the development in terms of new products did not really occur. When it did 
occur it was where the respective engineers got closer to the customer and the relevant 
product group as happened in Systems and Assembly. In fact this experience served 
as a model for further developments where Systems and Assembly now have their own 
dedicated applications engineer. Clearly the existing functional structure had not 
helped to facilitate new products, innovation and development!
S ystem s and Assem bly:
These lessons have to quite a large extent influenced the approach adopted to the de­
velopment of what now represents a significant additional area of business and activity 
for the company, namely Systems and Assembly. There is, it is felt, an increasing 
opportunity for the company to develop complete, high tech/black box systems 
solutions to a customer’s need, employing both the firms expertise and to an extent its 
products.
It is felt by those involved that this activity builds on some of the unique strengths that 
the company offers. In particular, it builds on the firms interest and experience in 
application engineering, in manufacturing management, often employing external 
suppliers who need to work to company JIT and Quality requirements. It also utilises 
the company’s prototype facilities and ability to provide flrst-off production products.
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However, as with the changes in the Bergstick interconnect business, these develop­
ments also have similar implications in that to be effective the group increasingly needs 
access to its own resources in order to give the response required. Closeness to the 
customer, total involvement and seeing the job through are the order of the day and 
teamwork with strong leadership is the way people see it being accomplished.
TAB:
This feeling of the need for independence and autonomy of action seems to feature even 
more strongly when it comes to TAB. TAB which at this stage is more of a longer term 
research and development project than of a production activity does not appear to utilise 
or draw on any of the traditional facilities or skills of the site. Indeed, the group have 
appeared to be somewhat isolationist not wishing to get too drawn in to the general 
issues and operations of the site.
Apart from requiring its own facilities, TAB is largely dealing with new and different 
customers. While many of the customers are in the same firm as those of the other 
groups, TAB is dealing with different people and on different problems.
It therefore makes little sense to those involved to be required to attend things like rack- 
up or cost meetings since their agenda and issues do not seem to be relevant to the 
problems of the TAB group. They've got a job to do and feel they need to be left to get 
on with it.
EMD:
A further major development has also occurred with the decision to transfer the EMD 
activity from Stevenage to the new Bristol site. This activity, which again relies on a 
different technology and manufacturing facilities, is by contrast an established busi­
ness with its own traditions and personnel. The issue here therefore is not so much 
about the development of their business as their relationship with the existing activities 




An analysis of the business, who the company are, what business they are In and how 
changes are affecting them shows a number of significant changes. While the company 
was initially established as a manufacturing unit largely around the production of a 
single product, competition, customer demands and technical innovation both in terms 
of products and processes have drastically changed the situation.
We are now increasingly looking at a company composed of a number of separate but 
related product/market areas, each of which can increasingly be seen as a business in 
their own right, the only common feature being that they are all broadly in the electron­
ics business, often serving different customers in the same firms and ultimately all 
occupying the same site. It represents a marked shift from a production orientated 
manufacturing unit to a customer centred, market 
orientated, multi-business site.
This clearly has major implications for the structure and organisation of the business 
and for the role of the Business Team and its leaders.
Business Team
The next issue explored in the discussions was the role of the Business Team and how 
this might need to change in the light of the changing situation in the Business.
People were, in general, quite critical about the Business Team in the past. There was 
the feeling that it was rather weak and had never been properly organised with members 
being uncertain of their role. It tended to be introverted and preoccupied with fire 
fighting and operational problems. Meetings often get out of hand and discussions 
could be inconclusive. Also, while there was no overt conflict.personal ambitions 
tended to undermine the need to work together.
There was a strong feeling expressed of the need for the Business Team to become more 
action orientated, looking forward to where future business was coming from. There 
was a need for the team to develop a more business orientated perspective and look 
upwards and outwards rather than inwards. The team should share their experiences
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and successes and be more mutually supportive, understanding each other’s role and 
objectives.
People were conscious of the fact that they needed to create the right environment in 
which people could succeed and in this sense the Business Team and the leadership its 
provided is the key to the future of the site. Their ability to fulfil this role is, to some 
extent, a 'make or break situation for the future of the business.
B u siness Strategy:
One of the biggest problems for the Business Team was the fact that there were no clear 
business or corporate goals. There was, it is felt, no clear strategy for the business or, 
if there is, it is not properly communicated. While many of the business directions come 
from outside the site, eg from Geneva and USA, there is a need for an overall strategy 
linking all the aspects of the Electronics Division and creating a vision and some sort 
of corporate identity. As things stand the company has a low profile in the 'street and 
it is important to emphasise its identity as a centre of electronics and its belief in the 
‘Bristol Way'. Its mission could perhaps be seen as the development of new products 
and processes for the electronics division, based on the development of flexible and 
competent team.
Integration and D ifferentiation:
However, the recent changes and developments in the business raised question in 
peoples’ minds about the feasibility of establishing a common mission and strategy for 
the site. The trend and developments are very much towards the formation of discrete 
and separate products/market areas which will increasingly form their own business 
units and business teams. In this situation, we discussed what role the Business Team 
could have and what common issues and values they could share?
From a business point of view it was felt that there could be considerable value from a 
marketing point of view for customers to see an integrated electronics unit. In this sense, 
the creation of an electronics division with an identifiable corporate image and mission 




However, it was also felt that there are and should be areas of common concern about 
the way we run the business. These issues reflect the values that people hold and wish 
to project both internally and externally. For example, putting the customer first, a 
commitment to quality and the concept of continuous improvement, a belief in people 
and the contribution they can make and a professionalism in its engineering approach 
could represent values to which the business units and its members could subscribe. 
Thus, a strategy for the business would not only be about the development of products, 
processes, productivity and profits, but also about principles, policies, and people and 
professionalism.
Strategy D evelopm ent:
The above analysis clearly points to strategy and the strategic development of the 
business as the key role for the future Business Team. In the new situation the business 
units will increasingly take responsibility for the day to day management of their 
operations. While the other members of the Business Team will want to share 
information on their progress, problems and plans, each team will be accountable for 
its own operations and its contribution to the strategic development of the business. In 
this sense they will be autonomous business units and self managing teams in the 
fullest sense of the word.
However, apart from the contribution of the business units to the company’s strategic 
development, any strategy should, it is felt, include a contribution from the other 
aspects of the business that people felt vital to successful corporate development. 
Thus, aspects such as marketing customer service, quality/continuous improvement, 
people and their development and engineering professionalism should be represented. 
Strategy and its development should be seen as a process and not necessarily the 
prerogative of any one group in the company. Everybody in some senses has a 
contribution to make to its development and certainly all need to be orientated to its ful­
filment. Thus, while the Business Team may need to ensure that this process is carried 
out, they will need to provide for input from other people from within and without the 
site. Clearly this means that apart from all the business units being represented, 




As can be seen from the foregoing analysis, there is a strong feeling that the role of the 
Business Team needs to change. Rather than being concerned with the operational as­
pects of the site, it should become more concerned with the development of the 
business. Its role should be one of planning and furthering the company’s strategic 
development in all aspects of the business and of providing the direction and supportive 
climate in which the operating units can thrive.
Organisation
Any organisation is a means to an end rather than an end in itself! The organisation 
at Dupont therefore should be designed to fulfil the strategy, mission and goals that 
people have identified as important. This should govern the shape and style of organi­
sation and influence the allocation of resources.
From the earlier discussion it is evident that the company is entering into a further stage 
of organisational development. This phase indicates a move from a functional structure 
based on specialisation and centralisation of control to a more decentralised structure 
with greater flexibility and delegation of authority.
D ecentralisation:
Opinions expressed during the review on what form of oiganisation would be appropri­
ate to the new situation reinforced this process of organisational development. Namely, 
that the company should be organised into smaller autonomous units, each with the 
resources and skills they need to fulfil their mission. These would increasingly been 
seen as Individual business, justified on their own merits. They would be based on a 
multi-discipline team concept providing ownership, resources and decision making. In 
fact there needs to be a Business Team concept for each unit.
Corporate Services:
This clearly raised the question of how far the decentralisation process should go? 
While each business area felt that they needed their own specialised skills and 
resources, it was acknowledged that there could be difficulty in supporting this on a full­
time basis.
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This led to the identification of a number of common corporate services whose role would 
be to support the business units in their activities. These services could include such  
aspects as planning, quality, personnel, process engineering, finance and inventory 
control, data processing and distribution.
Matrix Structure:
It w as felt that th is should lead to a more fluid form of organisation based on individuals 
and what they can contribute to the various teams. In practice, th is could take the form 
of a matrix structure in  which the power and autonomy of the leaders of the business  
units w as balanced by the influence and authority of those responsible for corporate 
services. Thus, for example, the demands on individuals in terms of business  
development would be balanced by a concern for their personal and career development.
Organisational Effectiveness:
In terms of change, rather than in drastic restructuring, the feeling was one of a 
continued process of organisational development to ensu reorganisational effective­
n ess (OE) in the new circumstances. This, it seem s, m eans building on peoples’ 
strengths and on the opportunities identified and working together to overcome any 
weakness that may emerge. In this respect, it is felt that greater use could be made of 
the OE expertise and experience available on the site to improve the effectiveness of the 
organisation and its processes.
Role of Leaders
With the exception of those members of the B usiness Team who had their own clearly 
defined business area to develop, there w as some evidence of a loss of direction and 
degree of despondency amongst the members of the team with their existing situation. 
However, without exception all seem  to be particularly committed to the company and 
keen to make a more effective contribution. The difficulties when they have occurred 
seem  to stem  more from a lack of direction and uncertainty as to which priorities to follow 
than any lack of interest or ability on the members’ part. As with any of the self 
managing team s, the leaders as individuals and as a B usiness Team can only be 
motivated if:
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a) they are clear about what they are trying to achieve and have what seem s  
a worthwhile and meaningful objective
b) they have the resources, skills, discretion and authority to do what is 
required
c) they get rapid, useful and meaningful feedback on how they are doing in 
order to take corrective action and reinforce their motivation to the goal.
If these conditions apply not only will people be motivated but they will derive a good deal 
of satisfaction as well.
However, th is situation does not appear to apply to a num ber of the B usiness Team 
members and they can therefore hardly be blamed if at tim es their motivation and 
enthusiasm  waivers. The involvement of the team and its members In developing a strat­
egy for the site and of their Individual contribution to it could do m uch to overcome this 
problem.
But what contribution can the leaders make to the business and its development? As 
things are at present it is clear that apart from those exceptions already mentioned the 
majority of members do not feel they are able to make the sort of contribution that they 
are capable of. Too m uch concern and involvement in operational/day-to-day problems 
m eans that people are working too long for too little effect. The self managing team s are 
not managing them selves as well as they should and are also dependent on their leaders 
for decision making and problem solving. The functional structure of the organisation 
and the fact that the self managing team s do not have all the resources and skills they 
need to do the whole job, aggravates this situation and inevitably m eans that they have 
to refer elsewhere for help and guidance.
Leadership Development:
In the new situation it is essential that this problem is  overcome if the business is to 
develop successfully. Reorganisation into smaller autonom ous multi-disciplined 
business team s should help to ensure that the motivational condtions referred to above
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apply. In this situation the people doing the job should have a clearer picture of what 
they are trying to achieve, should have the discretion to make the necessary decision  
and solve problems and with the provision of appropriate control information should  
know how they are doing. In these circum stances the role of the leader becom es one 
of providing direction, support and feedback to the team s in achieving their objectives. 
It calls, on the one hand, for direction and strong leadership, but on the other, support 
and encouragement to allow them to manage.
People recognise that not everyone is a good leader and that individuals may need 
training and support in working this way. Indeed, it w as suggested that a part of the 
development of the ‘Bristol Way’ some training in th is way of working should be pro­
vided. In this respect the role of the site manager was acknowledged in providing 
counsell and support to the leaders in the development of their roles.
Strategic Contribution:
However, the other major contribution that the leaders feel they can make as members 
of the B usiness Team is in the strategic development of the business. This, in many 
respects, has been the 'missing' element in peoples’jobs and a source of frustration to 
those concerned. Clearly each of the team members has particular strengths and 
interests which if time peimitted they could develop for the benefit of the firm and the 
individual concerned. Typical of those strengths and interests are such aspects as total 
quality management, organisational effectiveness, world class manufacturing and the  
development of a manufacturing strategy. Clearly these are only examples of particular 
concepts and visions that interest and motivate people and members of the team and 
which, if they were given space and opportunity, could make a significant contribution 
to the business and its strategic development. Indeed, it m ay well be that the su ccess­
ful implementation of this type of concept is what sets  Dupont apart from its 
competitors.
Thus, for example, providing those involved with the opportunity to pick up and develop 
the concept of a manufacturing strategy based the market and it needs could help to 
provide the catalyst and stim ulus that the business and the individuals concerned 
need.
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Bringing about the changes described requires not only a change in the organisation 
structure, but in people’s  attitudes and in particular am ongst the leaders in the way 
they see their role and how they use their time. In this respect people were conscious 
of their own needs in terms of training and support to bring about the changes required.
Other Issues:
Although the d iscussions focussed on particular aspects of the business they were in­
tentionally semi-structured in order to allow participants to raise issu es that they 
considered relevant. As a consequence a number of other significant aspects were 
raised and discussed, which are summarised as follows:
□ ’Bristol Way* - although not specifically referred to, many of those involved raised 
the issue of the Bristol Way and its relevance to the changes occurring in the business. 
While people are conscious that it has been subject to some criticism, there is still a very 
strong commitment among existing staff to this concept as a way of running the 
business. While it should not be pushed too hard and certainly not imposed on 
anybody, people feel that it is still an ‘ experiment worth pursuing and indeed that it can  
provide a competitive edge.
Frequent changes of site managers, the failure to follow-up earlier reviews, the fact that 
the B usiness Team does not spend sufficient time improving its practice and the 
dilution of the team  concept have all, to some extent, undermined its effectiveness.
However, despite these problems people appear to believe in the concept and that they  
should continue to work for it. If people don’t work at it, it is felt a danger of losing it 
and of people being trampled over. As a concept, it encourages innovation and 
openness to change and if anything it m akes even more sense in the new situation than  
in the past. The prospective link-up with EMD on the new site could provide the 
opportunity for a ‘stepped  improvement to be made in how the concept is  applied in 
practice.
□ New Site - this raises the question of the move to the new site about which there 
is a degree of disquiet and cynicism. The new site it is felt should provide a unique
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opportunity for changing not only the physical location of the activities and people 
concerned but also for changing and improving the m ethods, processes, comm unica­
tion and organisational arrangements.
There is, however, a feeling that ‘the tail is wagging the dog’ and, although considerable 
efforts have been made to involve people, it Is simply transferring what already exists 
to a new location. This, people feel, if it occurs, is a m issed opportunity. Although 
criteria have been agreed about the assum ptions on which the new site should be based, 
eg open comm unications and lack of noise, the planning, it is felt by some, lacks a con­
ceptual basis and is concentrating at too basic a level around things like drains and 
power supplies. Although circum stances may have dictated the situation, it appears 
to be a question of the business fitting into the new site rather than the new site fitting 
the needs of the business!
However, there Is no disagreement amongst people about the opportunity that the move 
to the new site presents and the need for this to be more than ju st a physical move. It 
presents a unique opportunity to develop and project a distinct corporate identity to 
custom ers, to the community, to Dupont and indeed to present and prospective 
employees. If you don’t have that common vision or identity as a group of people and 
as a site, then you have ju st got, as one participant so aptly suggested, ‘a  collection of 
tenants'l
Q Manufacturing - the role and future of manufacturing as a function on the site 
does seem  to represent something of an issue. In its current form, people seem  to be 
uncertain whether manufacturing is ju st a cost and a problem or an opportunity and 
a strength. Certainly, changes in the market and in technology have put ever increasing 
pressure on the existing function to reduce costs. This in itself has threatened quality 
standards and left people feeling like the poor relations.
And yet, people, processes and production are a potential source of profit , and 
development and innovation in this area can help to secure the firms competitive 
position and long term survival.
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In the new situation, where each business unit, including connectors could have its own 
resources, presumably including manufacturing the continued existence of it as a site 
function m ay be open to question. However, that there is potential for development, 
change and innovation in this area is beyond question and it is  in th is change of outlook 
towards manufacturing that the opportunities may lie. Working together to achieve 
world class manufacturing standards and the fulfilment of a market led manufacturing 
strategy would provide the path forward that those involved with manufacturing seek.
□ Training and Career Development - one of the issu es that emerged as significant 
during the discussion was the question of career development or the lack of it on the site . 
It was felt that there is some conflict between individual needs for career development 
within Dupont as a whole and the needs of the site. The problem of career development 
was particularly acute at technician level but also applied to members of the B usiness  
Team.
Many people were conscious of their need to develop their management skills which, for 
m ost people, had been learned on the job. There was a need for more interchange and 
with a flat structure the possibilities of job rotation to widen people’s  horizons should  
particularly be explored. As already mentioned, people were particularly conscious of 
the need for training in managing in a self managing way and for re-establishing 
priorities through the more effective management of time.
For m any with essentially technical or professional backgrounds there is  a recognised 
need for individuals to become more business orientated with a greater awareness of 
market, financial, political and hum an aspects. In th is context, the idea of some form 
of joint development programme was discussed in which individuals would participate 
as members of the B usiness Team to the firms strategic development. At the sam e time 
however they could also further their own personal and career development by 
capitalising on the learning achieved and obtaining credits and a m anagement qualifi­
cation in  the process.
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Summary and Path Forward
Corporate Development
The foregoing review of the Business Team/Bristol Way has confirmed the need for the 
company and business team to embark on a process of strategic, organisational and 
leadership development. These aspects are inevitably linked as Figure 42 suggests.
The process could take the following stages:
Strategic Development
1. Restatement by the Business Team of corporate identity, mission and objectives in the 
light of the review and the changing circumstances identified.
i.e. Who are we, what business/businesses are we/should we be in and what are 
we trying to achieve as a site.
e.g. Mission statement - To become the centre for the development of new 
products and processes for the electronics division.
2. What are the key opportunities for development in the business?
e.g. - developing a market lead/customer orientated service
- opportunities for the development of new products/markets in 
Interconnect, S & A, TAB and EMD fields. (See Figure 43).
3. How can we build on our existing strengths ?
Capitalising on existing strengths (see Figure 44).
e.g. Manufacturing - Development of a Manufacturing strategy
Quality - Building on continuing Support concept
Personnel - Development of the Bristol Way
4. Need to develop a strategy and product portfolio that balances risk and return 
(see Figure 45).
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O rganisational D evelop m en t
5. Define what new organisational structure will be required to fulfil the mission and identify 
the key roles and functions required.
e.g. the development of a matrix structure to optimise flexibility and 
decentralisation of responsibility (see Figure 46).
6. Invite individuals to identify what contributions they believe they could make to the 
business and its strategic development.
7. Clarify and confirm the overall role of individual leaders and the resources required to 
achieve their objectives.
Leadership Development
8. Leaders clarify their own roles and priorities and how they can make the most effective use 
of their time, i.e. 6 'p's. (see Figure 47).
9. Leaders work with their own team to clarify their role; objectives and the contribution that 
they can make as a team to the strategic development of the business as a whole,
i.e. TEAM DEVELOPMENT.
10. Identify individual leaders needs for development in terms of personnel, leadership and 
business skills and establishing programmes and profits to achieve this.
i.e. LEADER DEVELOPMENT
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Apart from its interest in term s of its culture and their approach to m anagem ent and 
organization, the significance of Dupont Is their approach to the m anagem ent of 
change.
Although they are in the high technology business there appears to be a real concern 
for people and appreciation of the 'socio-technical' nature of the b usiness. Thus, 
while there is an  em phasis on b usiness and technical development, the need for 
complementary developm ents in terms of the people and the organization have been  
recognised. This socio-technical perspective, together with the concept o f continuous  
improvement has helped to ensure a positive approach to technological and 
organizational change.
Analysis of the com pany and their approach to developing the 'Bristol Way' showed 
that change and development may be required in each of the aspects. Thus, change 
and improvement h as been sought and achieved not only in term s of their business  
strategy and the technology employed, but also in  term s of the role and style of 
management, the structure and organization of work, the people, their knowledge, 
skills and attitudes and their personal and employment policies.
Their approach to achieving these changes has been through the involvement and  
participation of those concerned. There appears to be recognition that essentially  
we are looking at a process of technical change and organizational development.
The company h as invested quite heavily in what they describe as ’organizational 
effectiveness' techniques which influence their approach to tackling problems and  
managing change. These techniques which are grounded in  theory try to ensure 
that sufficient thought and planning is  put into any problem solving activity and 
process of change. Members of the business and se lf m anaging team s are trained 
in these techniques and all m eetings have to be monitored from a process point of 
view. Thus, all m eetings of the b u sin ess team, for example, an ’organizational 
effectiveness resource’ is  made available to monitor the process and give comment 
and feedback during the m eetings. This em phasis on  'the process' aspects of
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problem Involving is further evidence of a more enlightened approach to managing 
change.
Thus, while there is still clearly room for further Improvement, the culture of the 
company and their approach to management and organization has helped to ensure 
the more effective Integration of both human and technological needs.
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PART V
RESULTS OF RESEARCH 
AND CONCLUSIONS
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, CHAPTER 16 - RESULTS OP RESEARCH
The object o f the research has been to find out whether it is  possible to introduce new  
technology in  a hum an way. At a time w hen com puters and autom ation are 
increasingly dominating people’s  working lives, the question is  whether th is has to 
be at the expense of people and their sense of involvement and satisfaction with 
their work. _
While th is question is- important in hum an and sociological term s, I believe it is  
also relevant to the efficiency and effectiveness o f organizations. With increasing 
em phasis on factors such  as quality, flexibility and custom er service, the attitudes 
of staff to the oiganization of their work and the custom er is all important. People 
will not, however, experience a sense of responsibility and com m itm ent if the results 
of computerization have effectively taken their job interest and responsibility away. 
As (Davis, 1979) suggested there is a fundamental contradiction where organizations 
can spend large am ount of m oney on training programmes to tiy  to m ake people 
feel involved and responsible (eg in custom er care training and quality circles), but 
still treat them  as autom atons on the job with m eaningless repetitive task s with no 
real responsibility or involvement.
S tage 1
My interest in  this field and the impact of technology on people’s  job s and sense  
of involvement stem m ed from my own work in the field of job design (Bailey 1983). 
From my previous research and field work I have been able to dem onstrate with 
practical illustrations the contribution that job design and new approaches to work 
organization can m ake to improving both efficiency and job satisfaction. With the 
ever increasing rate and scope of computerization of m anufacture and information 
system s, the question w as what effect was this having on people, their jobs and their 
sense of satisfaction and involvement Does computerization add or detract from the 
desirable characteristics of people’s  Jobs such a s  m eaningful goal, responsibility 
for decisions making, variety, feedback and opportunity for social interaction. Was 
the popular image of the computer as the enemy of people reducing them  to a race 
of screen watchers and m achine m inders a realistic picture? What contribution could  
job design m ake in  th is new situation?
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These were questions that I needed to know the answers to and which I believed 
were very Important to society In what Is an Increasingly technological age. My 
research therefore began very much at the level of the Individual and the impact of 
technology on the nature and content of people’s work. I approached this largely 
through a review of the literature and of published research Into different 
applications of technology. From this initial study I found that while the results 
varied fronr one application to another, whether technology had positive or negative 
effects on people and their jobs was not so much a factor of the technology itself, as 
the way it was Introduced or applied. Thus, while the impact on factors such as 
task identify, variety, autonomy, social interaction may often be negative, this is 
more as a result of the assumptions made about the relative roles of people and 
technology rather than of the technology itself.
This, therefore, led me to the next question, as to whether or not it had to be this 
wai/? Was it' not possible to introduce these systems in a human way? My own 
hope and belief was that it was possible and that where the right attitudes prevailed 
and where the knowledge of job design was utilised effectively, it should be possible 
to design new systems that meet both the needs of the people and the technology.
My faith in this as a possibility has been profoundly influenced by what I saw as 
the continued and renewed relevance of socio-technical systems theoiy. This 
approach and the perspectives involved, while developed in the early 50’s, has 
seemed to me to have a new relevance to the current situation and the application of 
new technology. The model of the interdependence of social and technical systems 
does have, forme, an inescapable logic which is also well received and appreciated by 
people in the field.
Stage n
When I came across an article about what was described as the Tactory of the 
future’ in which a small group of people as a team were running an advanced 
factory employing computers and a high level of automation, I was most interested 
and anxious to follow this up. As it proved In practice the flexible manufacturing 
system at Normal air Garrett not only employed the latest in terms of computerized
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manufacturing and management Information systems, but also achieved a high level 
of Involvement for the workforce as a result of employing group working and 
flexibility. While this may have been chosen for largely operational reasons, it 
illustrated very effectively that alternative forms of work organization could do much 
to overcome some of the negative consequences of the arbitrary Introduction of 
new technology. It was, in effect, an example of the application of group forms of 
organization alongside group forms of technology and apart from being ‘humane’ 
also proved to be remarkably efficient and effective in terms of costs and effective in 
terms of delivery and lead times.
However, it was not insignificant that this factory was developed as a new small unit 
on an industrial estate in a small market town some miles from the main factory. It 
was for the company in many senses a pilot scheme and feasibility study and 
despite consultations and the positive attitudes of the unions towards these devel­
opments, the experiment was relatively insulated from the company as a whole. 
The question that therefore arose out of this particular case is whether in ‘normal’ 
circumstances it is possible to arrive at a similarly acceptable solution and how to 
achieve this? While the FMS example was illustrative of what was possible in terms 
of technical and organizational design, the circumstances of its evolution were, to 
say the least, very favourable. In a more conventional setting, with the traditions of 
managerial control, hierarchy, demarcation, restrictive practices and resistance to 
change, was it possible for such radical and Imaginative solutions to be created?
The answer to this question also came about as much by accident as design. 
Through my involvement with Westlands as a consultant on organization and Job 
design, I became aware of their project on the automation of aircraft loom building. 
This they had approached initially in what they described as a classical engineering 
way utilizing job analysis and work study techniques, combined with production 
engineering and computer systems technology. However, when they came to display 
a model of the new system, someone suddenly.noticed that they hadn’t included 
the people in the model and what was more, they hadn’t really decided what the 
people would be doing in the new system anyway. This was something of a 
watershed in their own thinking and their approach to the development and
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Introduction of new technology. Because, from that point on they decided that they 
needed the involvement of the loom builders themselves, not only to achieve their 
involvement and acceptance of the new system, but because they needed the experience 
and expertise in loom building to develop effective alternatives to the traditional 
manufacturing methods.
The fact that the group described what they were doing as ‘job design’ was also 
fortuitous, but they were quick to learn about the value of participative job design 
to the successful development and introduction of new technology. This case study, 
while it provided an Invaluable illustration of participative job design, also provided 
some fascinating evidence of the role of technologists in technical and organizational 
change. The project manager responsible for these developments in the Research and 
Technology division, experienced something of a transformation in his own ideas and 
approach to technical change. The experience and success of the loom building 
project profoundly affected the company's subsequent approach to the development 
of new technology and its application to the business. Research and Technology 
Division came to recognise they were initiating both technical and organizational 
change and development and that as technologists they needed to appreciate the 
social effects of the changes they were promoting. It was therefore necessary for 
theResearch and Technology Division to possess or have access to the necessary social 
skills and resources and to build Job design and organisation development concepts 
into their strategy.
Thus, in relation to the question of if and how it is possible to create acceptable 
solutions from both a social and technical point of view the loom building case did 
provide an illustration of what was possible. The fact that it happened as much by 
accident as design does not detract from the fact that it was possible. Furthermore, 
there was evidence from .the case that it is possible for people and the participants in 
the change process to leam from the experiment.
In this respect, the role of someone like Bany Mills as a change agent is extremely 
important. Having a background that was essentially technical, he acquired from 
his own studies and experience and to some extent from my influence a wider
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perspective on these issues. He was in a sufficiently important and pivotal position 
in the organization to have some influence over events and in particular the way in 
which the company approached the development and introduction of new 
technology. Thus, his role and influence in bringing about technological and 
organizational change was very important and helped to achieve some changes in 
the strategy employed and in the culture of Westlands. He had both a 'mission' and, 
the power to act
The other important thing that comes out of both of these two illustrative cases is 
the potential and opportunity that new technology provides for change. Because of 
the power and scope of the computer and the far reaching changes implicit to 
systems of manufacture and information processing, these changes can have im­
portant destabilising effects within the organization concerned. This can provide a 
unique opportunity for unfreezing existing attitudes so that prevailing practices, 
procedures, relationships and ways of working can be ‘re-examined’ in the light of 
potential change. Capitalising on these opportunities by effective involvement of 
the people concerned can make all the difference to a successful process and 
acceptable outcome in which change has occurred on both social and technical 
fronts. However, as Barry and his colleagues at Westlands came to realize, these 
aspects need as much in terms of knowledge, skills and expertise as do the devel­
opments of the technical side. The question is why do so few companies seem to 
realize this?
The Westlands case provides indications of the importance of the prevailing organ­
izational climate in influencing the approach to technological change. Their 
influence and emphasis on the need to take human and social factors into account 
probably carried greater weight in a technologically based company because they 
were technologists. The role played by personnel specialists in this important field 
often appears to be minimal, if not non-existent, and it seems that it is only when 
other technologists adopt this position, such as Barry Mills, whose views are respected, 
that it is possible to influence attitudes on a wider basis.
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Stage m
If the first two cases in my investigation illustrated what was possible, the second 
two cases illustrated what is not.
When so much is known about Job design, why is this knowledge not used? In what 
is often described as the second industrial revolution, why have we not learned the 
lessons from the first? When there is evidence that it is possible to match human 
and technological needs, why does it so rarefy occur?
Insights and evidence on these issues arose from the two cases in the third stage of 
my research. In both cases the approach to the introduction of technology was 
dominated by technical and economic considerations and, as a result, human and 
s social factors were largely ignored. The results in both cases were, that while savings 
were achieved, this was at the expense of human involvement and satisfaction and 
particularly for the longer term interests of the company and their customers.
The first of the two cases, the introduction of an automated paint spraying system 
employing a robot was, in many senses, the turning point of my investigation. At 
this point, I felt I had a unique opportunity to be involved and have some influence 
on the outcome in the introduction of the new system. I had had good relationships 
with the company for some time and they were partners with me in forming a 
Teaching Company scheme around the introduction of micro processor systems in 
several firms. Apart from this, the Managing Director was aware of my knowledge 
and interest in job design and had even attended one of my residential courses on 
this subject. As co-ordinator of the Teaching Company scheme, there were no 
restrictions on my access within the company and I saw this as a very unique 
opportunity to work with them to tiy and achieve a ‘successful’ example of 
technological change.
However, having expressed my interest at being involved and having been invited 
to attend the planning meetings, I found that the die was largely cast. The system and 
its feasibility had already been determined with little or no effective involvement of the 
people concerned or study of its impact on their jobs or satisfaction. While it was
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acknowledged that the resultant Jobs could be boring, it was felt that this was an 
inevitable price to be paid and that the Jobs weren’t very satisfying anyway. It was 
felt by management that the staff would be grateful for having cleaner Jobs and 
were not really bothered about being involved.
Despite the fact that I did a study on the paint sprayers and that they derived 
considerable satisfaction from their work, the threats that the new system posed 
were largely ignored with the pressures to introduce the new system and get the shop 
operational again. It was only after the event that these predictions became apparent 
to all c oncemed when morale and performance in the the paint shop hit an all time 
low.
As a result of these experiences, some improvements were made in the technical 
system and in the working conditions. However, although a new supervisor was 
appointed, who attempted to involve the staff more as a team, these efforts soon 
floundered in the prevailing technical and production orientated climate. The 
solution proposed by management rather than any ideas of greater involvement was 
to downgrade the job on the paint line and to transfer the skilled paint sprayers to 
other jobs in the factory.
Thus, we come back to the original question of why doesn’t it happen? Why, in a 
situation such as this, where the knowledge of job design existed and where the 
expertise was readily available, were the human and social factors overlooked?
My analysis and observations on this case suggest that this was due to a number 
of factors all of which influenced the climate of the organization in which the new 
system was introduced. These factors which included their strategy for introducing 
the change, the management structure, the style of management and their assum 
ptions about people and their motivation, and the industrial relations climate and 
their approach to systems development all contributed to a culture in which people 
are seen as subservient to the machine and to management requirements. The 
culture is one in which *management still manage’ and employees will do as they are 
told. In these circumstances, technology is seen as a means of minimising human
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involvement in the process, thereby reducing costs and increasing management’s 
ability to control.
Job design however is about giving people space and the opportunity to take respon­
sibility and be Involved. Such an approach however is quite alien to the environment 
and culture provided in this and many other industrial companies. People were 
operating with a quite different model and concept of man, viewing him more as a 
machine than a person and they were applying their engineering models not only to 
the technology but also to the form of management and work organization adopted.
My own contention is that new technology requires new forms of management and 
organization which may require cultural change in order to survive. While, theoreti­
cally, a group form of organization in which a team of people without direct 
supervision could have run the paint shop at Autonomis, the chance of such a solution 
being accepted or surviving were minimal. It would have taken a major change in 
attitude and in the culture of the organization for such radical measures to have 
even been considered. In the absence of any internal ‘change agent’ with these 
perspectives and with myself being perceived in all probability as an ‘academic 
idealist’ homing In on the act for my own benefit rather than theirs, I was also on a 
loser in terms of bringing about this type of change. However, for the purposes of 
my research the case proved to be ‘rich’ beyond all measure and has provided 
invaluable case material not only for my thesis but also for teaching purposes.
These findings were very largely reinforced by the second case study of the comput­
erization of an order entry system at Ushers Brewery. While in this case the company 
was also well known to me and I was well known to them, they had also been 
operating with small multidisciplinary teams and a high level of employee 
involvement in their distribution department. Indeed, based on the evaluation that 
I conducted on their behalf, the company and their Distribution Manager had won 
the National Distribution Management Award for the innovation which they had 
achieved. However, despite this experience and the potential learning that this could 
have afforded, changes in personalities and in the climate, both external and 
Internal, dramatically influenced their approach when it came to introducing tech-
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nologlcal change. In the interests of cost reduction, the more effective utilization of 
resources and of management control, the new computer system was designed and 
introduced with a minimum level of involvement of the people concerned. The teams 
were disbanded and the functional divisions re-established. Motivations for staff 
were based on bonus incentives schemes with the focus on products and sales 
rather than customers and service. This system, when combined with the changes 
to the trunking and delivery arrangements, meant that as with Autonumis more of 
their faith was placed on technology and the people had to fit around these new 
systems whether they liked it of not. Again, as with Autonumis how far this was in 
the best long term interest of the company is a somewhat open question. While 
short term gains in cost reduction, increased sales and greater efficiency may have 
been achieved, this was at the expense of the involvement and satisfaction of the 
staff. How far this could also affect people’s attitudes to such issues as quality 
and customer service is also, to some extent, debatable, although in today’s environ­
ment these aspects are increasingly Important. It comes down to how far technology 
is seen as part of the company’s longer term strategic development or as a short cut 
to cost reduction and greater efficiency.
However, one of the most important conclusions to be drawn from this stage of the 
investigation is that even when the knowledge exists, when the opportunities are 
provided and when the expertise is available, there is still no guarantee that the social 
factors will be adequately considered. Whether they are or not is more a function of 
the attitudes and assumptions of those people involved and of the prevailing climate 
and culture of the organization concerned.
Thus assumptions and attitudes towards such factors as:
* corporate strategy and technology
* company philosophy and culture
* systems development
* management organization
* Job design and work organization
* personnel development strategy
* industrial relations/employment policies
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can vitally effect the way the technology is introduced and whether a satisfactory 
socio-technical result is achieved.
The question that now arises is if these conditions are Important how can they be 
achieved? What possibilities exist for influencing the climate and culture of the 
organization and how can changes in these factors be brought about? It is not without 
significance*that in both the Autonumis and Usher's case there was no internal 
‘change agent* with a socio-technical perspective. Those involved in designing the new 
system were either production technologists or systems analysts arid did not appear 
to have any appreciation of the social implications of the changes they were Initiating. 
This lack of awareness, and the fact that the personnel functions were not involved 
either because they were not invited or failed to take the initiative to be involved, meant 
that there was nobody acting in the ‘guardian angel’ of the people and social factors 
involved. The passive trade union situation in the two cases meant that there was 
little pressure from that quarter either, which effectively gave management and the 
technologists their head.
Key individuals with both power and a socio-technical perspective may therefore be 
an important factor in creating the necessary conditions for socio-technical change.
S tage IV
The issues addressed by the final stage of the research were therefore how far it is 
possible to create the necessary conditions for effective socio-technical change. What 
are the elements and organizational conditions that are required and how can they 
be created. Insights and evidence on these issues came from the two complementary 
case studies in the final stage of my field work. The first case at British Telecom 
involved the introduction of technological change in a traditional, technically 
orientated and bureaucratic organization which involved all the problems associated 
with change in this type of environment.
This contrasted however with the second case at Dupont which was a green field site 
where by contrast there were virtually no constraints on what was possible in terms 
of socio-technical design.
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The Interesting feature of the British Telecom case was the fact that despite it being a 
very technically orientated company those responsible for processing this change 
were very sensitive to the social and organizational Implications of the new systems.
This case contrasts with the cases In Stage III at Autonumis and Ushers, and 
corresponds with the situation at Westlands, In that here there were ‘guardian 
angels’. Andrew Shaw and Ron Thomas recognised the technical changes as an 
organizational development programme and a process of cultural change.
Their perspectives clearly had considerable Influence on people within British Tele­
comm and on the whole approach to change. For example, at the level of job and 
system design, although the overall concept of the customer service system was 
developed by the company technologists, stafT were involved’in the detailed aspects 
of design, particularly at the level of the machine/human Interface. The need for 
job design expertise was recognised and utilized, but this was not Imposed on people 
but made available as required. As a result, the case illustrates the value of what 
was a very effective process of participation job design and organizational develop­
ment. Thus, In socio-technical terms, thought had been put Into developing both 
the socio-technical systems which resulted In a very satisfactory match from both a 
performance and job satisfaction point of view.
Equally, however, Ron Thomas, the overall project manager, with his OD role and 
perspective had considerable Influence within the organization and with the interested 
parties concerned. He worked with the Divisional Board of Directors to get their 
comments on the new system and set up an elaborate committee structure with the 
Trade Unions and employees. Their use of ‘study groups’ to involve people at the 
grass roots level in the implications and particular aspects of the new system 
seemed to be particularly valuable and these groups fed the more formal evaluation 
and steering groups.
Despite these efforts problems still existed in the commitment of middle management 
and the related service function of accounts and maintenance of the new system 
and the approach required. But the appointment of John Faulkner, previously
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Front Office Manager at Newport, as OD Manager for S Wales Division, is evidence of 
the continuing concern for these issues.
However, more recently changes in personnel at Divisional Manager level and of the 
Manager responsible for the Front Office operation in South Wales has meant a 
change in emphasis with greater pressure for performance and output. This, to 
some extent, is creating a change in the climate and organization and represents 
something of a setback in achieving the cultural change envisaged.
Thus, in relation to the original question of how far it is possible to create the 
necessary conditions for change, the British Telecom case is very illuminating. It 
suggests that if there are people, particularly technologists, with a socio-technical 
perspective and if people recognise that it is a process of organizational development 
as well as of technical change, then it is possible to create the conditions for such 
changes to occur. Whether this can be sustained however is another problem as 
this case clearly demonstrates as the climate of an organization is very difficult to 
change.
The final case study of Dupont helps to throw some further light on this particular 
issue in how to sustain the process of socio-technical change. Interestingly enough, 
Dupont was brought to my attention by one of my engineering colleagues with whom 
I had worked on research projects and on the Teaching Company schemes. He was 
aware of my interests in the social aspects of technological change and indeed as a 
manufacturing systems engineer was sensitive to these issues himself. He thought 
that I would be interested in Dupont because as he explained not only were they a 
high technology company, using new technology and computer based systems of 
manufacturing and information, but they also had developed a very different and 
distinctive approach to management and organization. I was therefore very interested 
to learn more about their approach and to assess how far what appeared to be a 
socio-technical approach out in practice.
As it happened, my own beliefs appeared to coincide so closely with those involved 
in the company that I was soon invited to work with them on what they were trying
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to achieve. However, this intimate involvement with the firm has given me a unique 
opportunity to gauge how far their intentions in this direction are genuine and how 
far they have been successful in achieving them.
The significant thing about Dupont is their fundamental commitment and belief in 
people as their key resource. This philosophy is based on the tenet that ‘if you treat 
people as if they were what they ought to be, then they will become what they are 
capable of being*. The phrase, while possibly sounding a bit patronising, 
nevertheless profoundly influences their whole approach to management, organiza­
tion. technology and people. The form of organization with its emphasis on self 
management and teamwork, the style of management with its emphasis on 
leadership and support, the flat collegiate structure with its lack of emphasis on 
hierarchy and authority are all designed to give people a real sense of involvement 
and responsibility. This, coupled with the emphasis on communication, open 
planning and single status is all designed to help people feel that they all have an 
equal part to play in running the business and satisfying the needs. While my 
survey found many areas that need Improvement in comparison to the average 
Industrial organization in the approach and the involvement and commitment 
achieved leaves other companies standing. This is borne out by talking to the 
technicians themselves, many of whom have come from companies such as Rolls 
Royce and British Aerospace and none of them would go back to the sort of situation 
that they experienced there. In fact, only recently I met a Rolls Royce toolmaker 
socially and in talking about these things I asked him what percentage of his 
possible contribution to the company did Rolls Royce permit him to give. As I 
suspected he said that it was no more than 50%, but that was not because of his 
attitude but because of the system, the approach and attitude of management in 
the company concerned. Companies like Dupont realise that apart from the waste 
in human terms they cannot afford this situation in the highly competitive market 
in which they are operating. They have to be slim, highly flexible and very efficient 
in order to stay in business and this means achieving the total involvement and 
commitment of their workforce.
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A further significant feature of Dupont, is their openness and their commitment to 
the concept of continuous improvement. Unlike British Telecom, who were very 
sensitive to external involvement and influences, Dupont are essentially openly 
exposing themselves and their way of operating to outsiders and visitors, but also 
drawing heavily on external sources of advice and support. This, coupled with the 
commitment to the continuous improvement of all aspects of their business, helps 
create an orientation to change. Thus, in terms of technology, tasks, processes 
methods, procedures, staff are expected as part of their with the company to 
continually be looking for better ways of doing the job. The company do not see the 
need for quality circles or suggestion schemes which are devices in traditional 
companies to enable employees to propose changes for management to consider. At 
Dupont it is part of the employees responsibility to seek better ways and implement 
them and to inform their leader what they have been able to achieve.
However, this total involvement and commitment to continuous change and im­
provement can only come if the right supportive climate obtains. As I found in my 
earlier situation of work restructuring (Bailey 1983) an umbrella and safety valve has 
to be created which employees can feel secure to participate and initiate change. 
Nobody is likely to willingly identify, initiate and implement change unless they feel 
their own interests and security are safeguarded. It is in this respect that the 
climate and culture that has been developed at Dupont is so important. This culture, 
with its .commitment to the staff, their involvement and development, to the 
customer and the quality of product and service given, to the concept of continuous 
improvement and a management that will not stand over or police people helps to 
achieve the degree of responsibility and security required. The emphasis on the 
culture of the organization and the way they want to run their business helps to 
create a ‘stability’ within which change and improvement can occur. In these 
circumstances changes in technology are not seen in any way different to other 
changes in the organization and the involvement of people in the process is taken 
for granted. The technicians, apart from their leadership role with the self 
management teams, are continually looking at ways of improving the processes and 
are implementing changes within their own operations. Good job design has 
followed naturally from this stated philosophy and from their belief in people.
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Through the self management teams people have been given the space to make 
decisions, solve problems, work together, learn and develop. Innovate and make 
change. If anything, the problem is not one of Involvement and satisfaction, but one 
of overload. The leaders and technicians in particular complain that they have too few 
resources to do the job. The other problem Is how to maintain personal development 
and progression In what is essentially a veiy flat structure and the technicians often 
complain that there is no future or promotion prospects for them. Part of the problem, 
as my survey Indicated, comes from the use of contractors, where people see the job as 
a pair of hands and are not prepared to delegate responsibility to them. This means 
that the contractors themselves are often dissilluisioned and see the jobs purely in 
instrumental terms.
So while there are problems, and neither I nor the people at Dupont would see what 
they are doing as perfect, indeed that would be a contradiction in terms, this case 
study does provide some invaluable clues as to how the process of ‘effective socio- 
technical change’ can be sustained. Not only does it mean an awareness of the 
opportunities for technological innovation or of the needs and opportunities for 
change in the social structure, it also means a commitment by management to 
creating the type of climate and culture where people can with confidence participate 
in improving the effectiveness of the business and take the initiative in doing so. In 
this context management becomes much more of a ‘process’ in which everybody can 
participate than the prerogative of the privileged few.
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CHAPTER 17 - CONCLUSIONS
In trod u ction
Reflecting on my research and what this Investigation has been about I have been 
conscious of the fact that In trying to bring about socio-technical change we are 
dealing with fundamentally different entities. Technology, by its own nature is 
‘concrete hard and set’ and therefore you need to uproot it sometimes with a 
pneumatic drill to replace it. People by contrast are living, and are therefore capable 
of growth, adaption and development. The two sides of the coin are in many senses 
completely opposed and different.
And yet, in working enterprises, technology and people are completely inter­
dependent. A shovel is no good without a person to hold it and people can’t dig very 
far without a shovel. Exactly the same applies to computers. However, when it 
comes to changing from a shovel to computers this can be done overnight provided 
the technology is available, indeed it has to be done this way as technology can’t 
be grown. However, people can’t be changed overnight, nor with a pneumatic drill. 
People have to see the need for and be motivated to change and need help and 
support to develop the new knowledge, skills and attitudes required.
E ffects o f tech n o lo g y  on  p eop le
However, technology can constrain man’s ability to manage his own work and 
activities. This was evident from the earlier days of management in F W Taylor's (1947) 
work in the Bethlehem Steel Company. Here, his study of men shovelling coal 
caused him to ‘define and constrain their approach by determining such factors as 
the size of shovel, the speed of work and the manner by which the shovel (technology) 
should be used. These constraints and the institution of functional management 
with the gang and speed bosses effectively destroyed man’s scope of responsibility 
and motivation which had to be replaced by external financial incentives.
The earlier work on alientation (Blauner 1964) and on peoples’ reaction to assembly 
line work. Walker & Guest (1952), also demonstrates the negative consequence of 
technology on people and their sense of involvement and responsibility. Similar
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results were also obtained when Blauner’s ideas on alientatlon were tested out on 
banking and insurance workers (Kirsck and Lengermann, 1972). These showed 
that feelings of meaninglessness and estrangement increased with the degree of 
automation or mechanisation involved. Their study identified three factors most 
strongly connected with feelings of estrangement and alientatlon, namely lack of 
control over the immediate work process, performance of narrow work roles due 
to advanced specialization and lack of opportunities for promotion.
Thus, the original question which led me to this research is in what is often 
described as the second industrial revolution, have we learned the lessons from the 
past? Does the introduction of ’new technology', ie computer based systems of 
manufacture and information, also have to be at the expense of people and their 
sense of involvement and satisfaction? What are the consequences of the 
introduction of computer based systems on the nature of people’s Jobs and if it is 
negative, does it necessarily have to be this way? Also, if not, what is the alternative?
As an individual, with an interest in people and job satisfaction and having 
developed some knowledge of job design, what contribution can these ideas make in 
this situation. Can job design contribute to the effective introduction of new 
technology, and if so, in what circumstances does this apply?
If this was the starting point for my research, what have my investigations shown 
and where have they finished up?
Progress o f  th e  research
While my research started at the level of the individual and their Jobs, my 
investigations and the factors raised have led me to examine wider issues at a 
higher level with the oenterprises concerned and on the environment in which they 
operate. Thus, my perspectives, data collection and analysis has progressed from 
the individual and the nature of their jobs, through the level of work organization 
to such issues as strategy, structure, communications and interdepartmental rela­
tionships. It has, however, also involved issues such as the role and nature of 
management in enterprises employing advanced technology and the implications 
that this has for the overall climate and culture of the companies concerned.
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In addition to these features which relate largely to the design of Jobs, work 
organisation and corporate structures, the other faeatures of the research have been 
the increasing emphasis on the change processes and strategies required. Thus, as 
the research has progressed, I have found the need to concentrate increasingly on 
the factors that enhance or inhibit the changes required and what this implies in 
terms of style of management and cultural change. (See Figure 47)










This has meant that as my research has progressed, the relevance of the thinking 
and open systems thinking and socio-technical systems theory has become increas­
ingly relevant. My research has also shown the relevance of the literature on 
strategy and organizational development to the introduction of technological change 
and its links with corporate culture. I started with a belief in the value of job design 
to the introduction of new technology. I have ended up with a recognition of 
corporate strategy and culture to the successful implementation of change. In fact, 
both notions are important and relevant to the effective introduction of new technology 
and to the resulting match of human and organizational needs.
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FACTORS EFFECTING INTRODUCTION OF NEW TECHNOLOGY
As my research progressed I have been able to identify some of the key factors that 
effect the introduction of new technology and in particular the achievement of a 
successful match between organizational, technical and human needs.
These factors, which are summarised below, also form the basis of a model which 
follows later in the chapter, which highlights the variables concerned, their interde- 
pendance and their link with the ultimate effectiveness of the organization.
Im pact o f  tech n o lo g y
One of the first points that emerges from my own research and from the literature is 
that the impact of new technology and of computer based systems of information 
and automation is often negative on the people concerned. This however, as the Paint 
Spraying and Distribution case studies showed, is not so much as a result of the 
technology itself, but the way that it is introduced and applied. Technology itself 
appears to be neutral in its impact on people and negative effects where they occur 
are as a result of the way it is introduced and the assumptions made about the 
relative roles of technology and people in the enterprise and its operations.
R ole o f job  d esign
However, my research of both the literature and in the FMS and Loom Building cases 
demonstrates that while the effects of new technology may often be negative, it 
does not have to be this way. The knowledge and techniques of job design that are 
available can, it appears, as the Telecom case demonstrated, play a veiy valuable 
role in achieving a more effective match between people's needs and those of the 
organization and the technology concerned.
The tools and techniques for analysing and predicting the effects of technological 
change on people's jobs and on such job characteristics as variety, autonomy, 
feedback and social interaction, are available, eg Hackman and Oldham Survey, and 
as my own studies in the FMS, Paint Spraying and Districution, and Dupont cases 
showed, can be applied to good effect in identifying alternatives and options in system 
and job design.
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In this sense. Job design as such is not the problem or the issue. It appears that 
while the knowledge exists it still is very rarely used in the process of introducing 
technical change. The really crucial question in the research is when so much is 
known about job design, why is it not used. My research has shown that there are 
many other factors which bear upon the effective introduction of new technology and * 
the use of job design in the process.
New form s o f  organization  and m anagem ent
One of the most important factors is that new technology creates the opportunity 
and need for new forms of organization and management as the FMS cases and 
Dupont case shows! However as was evident at Autonumis and Ushers, this may not 
be recognised by those involved, and indeed, if the implications of new technology 
for changes in these social, as opposed to technical aspects, are recognised, they may 
well be resisted by those concerned. Thus, for example, where group technology 
may imply group forms of organization, this can have significant implications for 
supervisors and for the role of management, which may not either be fully 
appreciated or welcomed, eg supervision of paint spraying department.
And yet, the very nature of computer based systems of automation and information 
changes the relationship between technology, and people, and between the 
information process and control mechanisms involved. In the traditional 
organization based on specialization and centralization of control, the supervisor 
and the manager collect information in order to exercise control. In a computerized 
set up the information is provided by the computer and is readily available to all 
concerned. This opens up the choice and possibility for the work group to have 
access to the information and for them to manage and control their own work without 
the need for direct supervision and with management needing only to provide overall 
direction and support, eg as was illustrated at Crewekeme and in Dupont.
However, such changes fly in the face of long held assumptions by both 
management, work people and their representatives, as to their relative roles and 
about responsibility and decision making in the organization. While it may well be the 
route to achieving good job design at the level of the individual in a technological
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age. It implies big changes in people's attitudes towards their jobs and to the roles 
they will undertake In these new systems.
The process of participation in analysing, planning, managing and changing can, as 
Mumford has illustrated and as was shown in both the FMS and Telecom cases, do 
much to help influence the values andbeliefs held by those engaged in the process. 
Thus the different values and perspectives and expectations that the managers, 
technologists, and users start out with are, if the opportunity is taken, also shared 
through the participative process and a consensus can be reached on what sort of 
future people are trying to achieve through the change.
Integrating  em p loym en t con d ition s
The developments in computer technology can therefore, if allowed, do much to break 
down the traditional barriers between management and the workforce. The more 
readily available information and the greater involvement of the workforce in 
managing their own operations could do much to break these traditional divisions 
down, especially if accompanied by corresponding changes in working conditions 
and terms of employment. As was evident in the FMS and Dupont cases, the 
automated factory, with relatively better standards of cleanliness, even if it is not 
always quieter than its predecessor, opens up the possibility of office and shop floor 
people working side by side as part of the same teams, rather than in separate groups 
with different working conditions.
F unctional in tegration
This introduces a further feature of new technology which my research has 
highlighted. This relates to the changes that may be implied in terms of the roles and 
relationships of specialist departments to the line production or service operation. 
Both in manufacturing and service operations there are indications that changes are 
required not only In the direct production or service operations themselves, but also in 
the corresponding and supporting departments. Indeed, the change as nearly all the 
case studies has shown, raise questions about the relationships between the depart­
ments concerned and where the boundaries should be drawn. In Telecom, Dupont. 
Autonumis and Ushers, the technical change has primarily affected the operating
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departments and yet they are dependent for the service they give on the other 
supporting and service departments concerned. This suggests that In planning these 
changes, we need to ask who needs to work together to give the customer the product 
or service they require? The composition of any planning team and the design of the 
computer systems and corresponding organizational structure should, perhaps, be 
determined by the answer to this question.
As suggested earlier, my research has shown that not only does new technology have 
implications for job design and for work organization and for the role of management, 
it also has implications for organizational structure and interdepartment roles and 
relationships.
T ech n o log ists  as change agen ts
Apart from the concepts of job design and participative strategies for making change, 
there Is clearly a need for an understanding of the process of organizational change 
and development. Whereas in the 1960’s this was seen very much as a behavioural 
strategy, other commentators and my own research emphasizes the fact that 
changes can be initiated on several different fronts, not least in terms of technology. 
Indeed, at the present time, technologists in the form of systems analysts and 
production engineers, are often the most frequent force for change within organizations 
and are effectively acting as change agents!
However, as my own and other research has shown, more often than not while their 
work and the technical systems they Introduce create a significant destabilising force 
within the organization, they do not always have the training or perspectives to 
integrate and restabilize the changes that they have introduced. This stems from the 
fact that their own training and the system they develop are based largely on 
technical and economic factors, with little if any recognition of the human and social 
implications. The fact that the organization is essentially a socio-technical system, 
in which change in one system is interdependent on the other, may not be recognised. 
Indeed, if it is recognised it is more often after the event when the human and other 
social problems of motivation, communication, organization and management become 
evident!
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My research has shown that where the change agent, such as Barry Mills at 
Westlands and Ron Thomas at Telecom, share a socio-technical perspective, especially 
If they are technologists themselves, this can have a significant Influence over the 
approach adopted to technological change. If however these perspectives are 
accepted and become part of the culture of the organization such as In Dupont, it Is 
more likely that the human factors associated with the Introduction of technical 
change will.be recognised as will the potential contribution of job design to organiza­
tional change and development.
P articipative job  d esign
For these reasons the use of participative approaches to systems and job design can, 
as was shown in both the Loom Building and Telecom cases, do much to help people 
adapt to and accept the new systems and ways of working Involved. The scope and 
scale of the technical changes are often such as to unfreeze existing attitudes of 
people to their existing jobs and encourage them to willingly participate In developing 
their new roles. This helps to overcome the Inevitable fears and resistance to 
technological change which have been evident since the Luddites and the first 
industrial revolution. A participative approach, as the Telecom case illustrated, 
provides the opportunity for people to learn and develop the new skills required by 
this type of change, which are often as much social as they are technical In nature. 
Indeed, If in the new system we are going to require people to work more in teams, 
to manage themselves and to deal with their customers direct, then as the Dupont 
case showed they may need the training in terms of communications and interpersonal 
skills that has long been thought of as the prerogative of management In fact, the 
findings from my research particularly at Dupont has reinforced my own contention 
that in these situations, management should be seen more as a process to which 
everyone should contribute, rather than the prerogative and function of people who 
carry the title of management and carry out this exclusive role.
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New tech n o lo g y  and corporate strategy
From an early stage during my research by the end of the first phase of my field 
work I had become very aware of the connection between the Introduction of new 
technology and the strategy of the firm. In both the FMS and Loom Building cases 
my attention had been drawn to the changes that were taking place In the 
environment of manufacturing Industry and In its implications for business and 
manufacturing strategy. In my analysis of the FMS case I suggested that a company's 
competitive position depends not only on factors such as prices, but on quality, 
customer choice, product design and diversity, speed of delivery and back up service. 
These criteria rather than being based on efficiency alone, put a premium on overall 
organizational effectiveness and meeting the customers’ needs.
This, as I suggested, means that the internal organization and environment of the 
company needs to mirror the external environment in which it operates and that the 
design of the organization needs to be seen as a strategic issue central to the 
effectiveness and survival of the business.
These ideas have been reinforced by recent developments in thinking about strategy 
which emphasizes the stakeholder model and the changing criteria for business 
effectiveness. It also emphasizes that strategy is about analysis of both the internal 
and the external context in which the enterprise operates and is about both content 
in terms of the decisions made and process as to how the decisions are made. In this 
sense useful comparisons can be made for example between the strategic decisions 
made and the process of decision making adopted in the cases of Autonumis and 
Ushers as opposed to Telecom and Dupont. In the former cases, managements' 
interpretation of strategy involved an analysis of external context and the need to 
reduce costs, and decisions about the content of strategy, namely the need for new 
technology to increase efficiency. They did not however review their inner 
environment in terms of the structured cultural and political context. Nor for that 
matter did they include much consideration of the process, ie the actions, reactions 
and interactions of the interested parties as they moved from this point to their future 
state. This meant that people and social factors played little part in the process or the 
eventual solution adopted.
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This contrasts with both the Telecom and Dupont case where the approach adopted 
to strategy incorporated both these concerns particularly In the case of Dupont. 
Here concern with both the internal and external context and both the process and 
content of the decisions made, resulted In very different solutions where people and 
social considerations were seen to be at least as Important, if not more important, than 
technical considerations in fulfilling the company's strategic goals.
This endorses the suggestion that strategic management is about sensing, articulating 
and implementing major changes in business strategy, structure, culture, technology 
and people in order to ensure business success.
Thus, strategy and the approach adopted to it can be seen as a major factor 
influencing the way in which new technology is introduced and these ideas and the 
inter-relationships between the variables concerned are reflected in the model I have 
developed.
O rganizational cu lture
While my research has emphasised the Importance of relating the introduction of new 
technology to the strategy and objectives of the organization, it has also highlighted 
the relationship to its culture. Whereas strategy may refer to the more specific goals 
and objectives of the organization in terms of its development, culture is more a 
reflection of the beliefs, values, attitudes and norms that prevail in the organization 
and influence peoples' behaviour and attitudes towards change.
The notion of culture, as others have found, has proved to be particularly significant 
in influencing the approach adopted to the introduction of new technology. To a 
large extent the culture and the degree to which there are common values that are 
shared about such things as the importance of people, to satisfaction and 
participation, help to determine the approach that is adopted to technological change. 
Where people share in the belief that these things are important not only from a 
human point of view, but also In terms of organization effectiveness and providing 
customer satisfaction, these values will tend to condition their approach to the role 
of technology and the introduction of change, eg Dupont.
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While my research has also examined the role of the change agent and the Importance 
of adopting a socio-technical perspecti ve, is this insufficient to ensure continuing 
technical change and organizational development? eg Loom Building and Telecom 
case. While a particular project may be successful, the question is whether they will 
continue once the change agent has gone. As earlier discussion has shown the 
implications for change in attitudes, roles, relationships and structure and style are 
far reaching and amount to a new paradigm of organization. This, like any flower, 
can perish in a hostile environment.
It is at this point that my research connects with the current interest and awareness of 
the importance of the climate and culture of the organization in facilitating and 
sustaining change. Evidence from the case studies demonstrate that the nature of 
the culture of the organization has a profound effect on the approach adopted to the 
introduction of new technology.
Such issues as attitudes within the organization to innovation, belief in people, quality 
and service to the customer, have a strong bearing on the approach to technological 
change and to the role of people within the process. Indeed, whether management 
see it as their task to direct and control, or to manage and facilitate, profoundly 
influences their approach to change and organizational development (Stout 1980).
The existence of a supportive culture which is clearly articulated can do much to create 
the stability in which people can participate in organizational change. This and an 
openness to external pressures for change, can help to maintain organizational 
effectiveness in Increasing complex and changing environments.
It is here that the work of people like Mumford, drawing attention to the effects of 
political aspects and differences in values of participants on the introduction of new 
technology. Her work and those of other people who are interested in the problems 
of achieving cultural change, eg Marshall and Mclean, Bate and Potter, draw 
attention to the importance of recognising these differences and approaching these 
questions from a number of different perspectives.
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One cannot explain the differences in peoples values and expectations as regards these 
changes from an economic standpoint alone. The cultural perspective, with its 
recognition of economic, social, political and ethical considerations, means that we 
should look at the issues from a number of points of view. Thus management's 
concern with power and control, the shop floor concern for kinship and social support, 
and the technologists faith in technology can be more readily predicted and 
appreciated from a cultural perspective.
In planning change we have to accept that different groups in the organization such 
as managers, systems analysts and users may have different values and beliefs that 
effect their approach to the problem and their expectations.
Thus, in planning change simply expecting people to be more customer oriented may 
not have the desired effect and the perceived behaviour of people in the organization 
may not reinforce this message. In planning change we have to 'start with people 
where they are at’ and this means finding out both what people believe in and what 
they see as a desirable future and what they perceive the current situation to be. It 
is only then, through a process of sharing, exchange and participation such as 
described by Mumford and evidenced in such examples as Telecom and Dupont, that 
common values and goals can be identified.
This means that the change agents and those involved in planning the change 
process need not only a socio-technical perspective, but an ability to understand and 
identify with the values of the different parties involved, ie they need to adopt an 'emic' 
approach.
For such change to be truly successful in the long term, there needs to be someone in 
the organization, ideally in the role of senior management, who can act as a 'Guardian 
Angel' over the change process, who appreciates the need for a socio-technical 
perspective and space in which the differences and values and expectations can be 
expressed and encouraged in order for some concensus to be achieved.
270
In this sense the role of senior management could perhaps be likened to that of the 
conductor of an orchestra who, with an eye to the needs and expectations of his 
audience, orchestrates the contribution, of his musicians to achieve a successful 
performance.
At this point the ideas of strategic and cultural change begin to meige in the role of 
top management in facilitating change and development and the maintainance of 
organizational effectiveness in today's complex and changing environment.
A m odel for th e  e ffective  in trod u ction  o f  new  tech n o lo g y
As my research has developed I have been able to demonstrate progressively some of 
the key factors relating to the effective introduction of new technology. These issues, 
many of which I was able to identify towards the end of Phase III of the research, 
provided a basis for my research in the final stage and provided a framework for my 
analysis of the Dupont case.
They also formed the basis of a model in which I depict some of the key variables 
concerned and their inter-relationships both with one another and to the ultimate 
effectiveness of the organization. Thus, for example, we know that changes in 
technology need to be related to the strategy of the oiganization and that, in turn, these 
are related to the role of management and the organization structure. Changes in 
technology may also require changes in work organization to achieve good design 
and this, in turn, can have implications for personnel policy .
However, the model also illustrates that an organization has choices in each of 
these areas and that these in effect form interdependent variables on which the 
successful introduction of technological change depends. Thus, for example, if an 
organization sees its objective for introducing new tehcnology largely In terms of 
reducing costs through reductions in manpower, this is likely to influence their 
attitudes and(dedsions on the other variables concerned. The technology will tend to 
be dominant with the system analysis of production engineers making their decision 
independently of the user and the work force. This will also have implications 
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Alternatively if an organization sees its strategy In terms of improving quality and 
service to the customer, while offering value for money this is likely to effect their 
approach not only to the introduction of the technology and the design of the system, 
but also to the other variables concerned. Thus, apart form adopting a participative 
approach to systems design the organization may recognise the need to Involve 
people more effectively, eg through the development of a more decentralised and 
federal type, structure, employing self managing teams and forward looking personnel 
policy.
Whether an organization adopts these attitudes however does appear to be dependent 
on the prevailing culture of the organization. Culture which can be summarised as 
the values, beliefs, attitudes and norms which are prevalent in an organization and 
particularly amongst management and the decision makers tends to precondition 
peoples' approach to the issues and options concerned. Thus, whether management 
believe in the importance of people and their job satisfaction and involvement and 
whether they value such concepts as participation, innovation, quality and customer 
service will tend to precondition their approach to strategy, planning and technological 
change. Culture as my model suggests forms some sort of umbrella under which these 
decisions and changes are made.
However, it also effects the extent to which the organization is open to the external 
influences of the environment and its consequent ability to adapt to change. A 
management who feel that they know it all will neither be open or adaptive and 
these attitudes will be reflected internally. By contrast a management who believe 
that they can learn from observation and information from other people, both 
externally and internally are likely to be more open and receptive to change. In these 
circumstances management as the sponsors of change are more likely to give the 
change agents their head. The change agents, who are not only the systems analysts 
and production engineers, but also accounts, personnel specialists and management 
consultants can help to alert the organization to the opportunities and needs for change 
provided the climate of the organization permits it and act as facilitators to bringing the 
change about.
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Thus, the model attempts to show not only the varlbales and their relationships, but 
also the processes by which successful change can be accomplished.
Links w ith  litera tu re  and it s  d evelop m en t
My research has. if anything, reinforced existing literature rather than refuting it. 
It has demonstrated and endorsed the relevance of the concepts of job satisfaction 
and job design to the introduction of new technology. The techniques and methodolo­
gies that have been developed for measuring and predicting change in job content 
and satisfaction have been shown to be effective and can be used successfully in 
these circumstances. Similarly, my research has re-endorsed the relevance of socio- 
technical systems thinking to this type of change and has brought these concepts to 
the forefront of current developments (Beinum 88).
In this respect my research has added to and emphasised the relevance of the 
literature on new forms of management and organization, for example, on group forms 
of organization, self management and high performance work systems (Buchanan and 
Boddy 87).
In addition my work has reinforced the relevance of current literature and thinking 
on strategy and strategic change to the introduction of new technology. The work of 
people like Johnson and Scholes and of Pettigrew et al emphasizes the links between 
the strategic decisions and the way they are made with the relative roles of people 
and technology. Indeed if strategy is about both where the organization is going and 
about how it is going to get there, then it is about both the planning process and the 
type of organizational response required. In this sense strategy, structure, technology 
and people are inevitably linked to ensure success in today’s business enviomment.
It also demonstrated the importance of work of people like Mumford who have drawn 
attention to the significance of values in influencing the effectiveness of the fit between 
technical and human needs.
It is in this areas that my own work links with the current interest in the culture of 
the organiztion and the extent to which this influences and enables the effective
274
introducion of technological change. While my own analysis of Dupont formed a 
keynote paper for the conference on 'New Technology and Management Culture in 
the 1990's' there is clearly scope for more research in this area.
The questions now are not so much about the relevance of job design to the 
introduction of new technology, nor to the need for new forms of management and 
organization. Nor are the questions so much about the importance of culture to the 
effective technological change. The questions that now need to be addressed are if 
the culture and a consensus on human values are a precondition to effective introduc­
tion of new technology, how can we change the values and create such a culture for 
these changes to take place. The work of people like Marshall and McLean, Bate and 
Potter are helping us to understand these issues. However, the study of 
organizational culture and how to bring about its change is still very young and it 
would need another thesis to do this subject justice.
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APPENDIX 1 - NEW TECHNOLOGY QUESTIONNAIRE
TECHNOLOGY
1. Why did the Company change or Introduce the new system?
What were they trying to achieve?
2. From where did the pressures come for change? Internal
external





4. What has been the nature of the change In terms of technology?
What new equipment has been Introduced and what did this replace? 
What change does this represent in terms of Investment per employee?









Speed of delivery 
Quality
Industrial relations






1. In what ways have there been changes in the number and nature of 
Job Involvement?
a) Changes In type and number, eg increased programmes etc,
- programmes always there.





2. How far has it affected the characteristics of the Jobs eg
Variety 
Autonomy 
Task Identity & 
Significance 
Feedback
Use Job Diagnostic Survey to validate opinions expressed
PEOPLE
1. How has the new system affected the type of staff you are looking 
for/need? - Age
Training/Qualifications
2. What changes are required In terms of -
a) Knowledge - eg computing, machines
b) Skills- * decisionmaking
programming
perception
c) Attitudes - towards learning new skills
flexibility
Involvement In decision making 
ie What sort of person Is needed If system is going to work successfully?
3. What special education/training was given or is needed?
4. Where have you recruited people for new system from and what problems 




1. What ways have new systems required changes In organisation structure? 
What changes have been made in the type of structure employed?
Has that following Increased or decreased?
i. levels - number of levels in hierarchy
ii. degree of supervision involved/span of control
111. specialisation - eg programmers/operators
iv. flexibility between tasks and j obs
* v. degree of involvement in decision making increased or decreased 
(use check list)




x. have these changes led to increase or decrease in the size of 
operational units?





1. How was the introduction of new system handled?







3. How long did it take to develop and Implement the change?
4. How has the exercise been co-ordinated?
5. What have been the main constraints and problems associated with its 
introduction -
resistance from TUs/unemployment Issue 
resistance from employees 
technical problems eg programming 
departmental resistance or conflict 
cost Implications
resistance from managers/supervisors
6. Did you have/do you have a New Technology Agreement - if so
with which Union? 
what aspects does It cover?
how helpful do you believe It is to have a New Technology 
Agreement?
7. How have you handled the redundancy/unemployment issue?
8. What do you feel has been learnt from the experience?
*
What recommendation would you give the other organisations contemplating 











Task Analysis — Job Characteristics
eg Assembling Variety
Testing Autonomy
Measuring Task Identity & Significance
Monitoring Feedback
1 1
Skills Motivation/Needs - economic.
social and psychological
Knowledge Satisfaction
Attitudes Desire for involvement
4. STRUCTURE Formality /  informatity 
Specialisation/flexibility 
Levels In hierarchy









J O B  D I A G N O S T I C  S U R V E Y
This questionnaire was developed as part of a Yale 
University study of jobs and how people react to them. 
The questionnaire helps to determine how jobs can be 
better designed, by obtaining information about how 
people react to different kinds of jobs.
On the following pages you will find several different kinds of questions 
about your jobs. Specific instructions are given at the start of each 
section. Please read them carefully. It should take no more than 10 
minutes to complete the entire questionnaire. Please move through it 
quickly.
The questions are designed to obtain your perceptions 
of your job and your reactions to it.
There are no "trick" questions. Your individual answers will be kept 
completely confidential. Please answer each item as honestly and frankly 
as possible.
Thank you for your cooperation.
For more information about this questionnaire and its use, please contact:
Prof. J. Richard Hackman OR Prof. Greg R. Oldham
Department of Administrative Sciences Department of Business Administration
Yale University University of Illinois




This part of the questionnaire asks you to 
describe your job, as object ivcly as you can.
Please do not use this part of the questionnaire to show how much you like 
or dislike your job. Questions about that will come later. Instead, try to 
make your descriptions as accurate and as objective as you possibly can.
A sample question is given below.
A. To what extent, does your job require you to work with mechanical 
equipment ?
1..........2.......... 3..........4..........5......... © ......... 7
Very little; the Moderately Very much; the
job requires almost requires almost
no contact with constant work w;
mechanical equip- mechanical equij
ment of any kind.
You are to circle the number which is the roost accurate description of your job.
If, for example, your job requires you to work 
with mechanical equipment a good deal of the time-- 
but also requires some paperwork--you might circle 
the number six, as was done in the example above.
If you do not understand these instructions, please ask for 
assistance. If you do understand them, turn the page and begin.
1
289
1. To vliot extent doc* your job require you to work closely with other people 
(either l e a d e r s  or people i n  relotcd jobs in your own organisation)?
1................
Very little; deal­
ing with other 
people is not at 









ing with other 
people is an 
absolutely 
essential and 
crucial part of 
doing the job.
2. How much autonomy is there in your job? That is, to what extent does your 
job permit you to decide on your own how to go about doing the work?
Very little; the 
job gives me alfnost* 
no personal "say" 
about how and when 
the work is done.
Moderate autonomy; 
many things are 
standardized and 
not under my control, 
but 1 can make some 
decisions about the 
work.
6.......... 7
Very much; the 
job gives me 
almost complete 
respons ibi1i ty 
for deciding how 
and when the work 
is done.
3. To what extent does your job involve doing a "whole" and identifiable piece 
of work? That is, is the job a complete piece of work that has an obvious 
beginning and end? Or is it only a small part of the overall piece of 
work, which is finished by other people or by automatic machines?
1  2 - - -
My job is only a 
tiny part of the 
overall piece of 
work; the results of 
my activities cannot 
be seen in the final 
product or service.,
My job is a 
moderate-s ized 
"chunk" of the 
overall piece of 
work; my own 
contribution can be 
seen in the final 
outcome.
........ 7
My job involves 
doing the whole 
piece of work, 
from start to 
finish; the 
results of my 
activities are 
easily seen in 
the final product 
or service.
4. How much variety is there in your job? That is, to what extent does the 
job require you to do many different things at work, using a variety of 
your skills and talents?
1   2 -
Very little; the 
job requires me to 
do the same routine 





Very much; the 
job requires me 
to do many 
different things, 




5. In g e n e r a l ,  how s i g n i f i c a n t  or  i mpor t an t  in your  j ob?  That  i n ,  a r e  t h e
results of your work likely to significantly affect the lives or well-being 
of other people?
1  2 ------
Not very significant; 
the outcomes of my work 
are not likely to have 







outcomes of my 
work can affect 
other people in 
very important 
ways.
6. To what extent do leaders or co-workers let you know how well you arc 
doing on your job?
1 - - - . -  2 ........
Very little; people 
almost never let me 




may give me "feed­






me with almost 
constant "feed­
back" about how 
well 1 am doing
7. To what extent does doing the job itself provide you with information about 
your work performance? That is, does the actual work itself provide clues 
about how well you are doing--aside from any "feedback" co-workers or 
leaders may provide?
1 2-
Very little; the 
job itself is set 
up so 1 could work 
forever without 
finding out how 
veil 1 am doing.
 U..........5--
Moderately; some­
times doing the 
job provides 
"feedback" to me; 
sometimes it does 
not.
Very much; the 
job is set up so 
that 1 get almost 
constant "feed­
back" as 1 work 




Listed below are a number of statements which could be used to describe a job.
You are to indicate whether each statement is an 
accurate or an inaccurate description of your job.
Once again, please try to be as objective as you can in deciding 
how accurately each statement describes your job--regardless of 
whether you like or dislike your job.
Write a number in the blank beside each statement, based on the following scale:
How accurate is the statement in describing your job?
1 2 3 4 5 6 7
Very Mostly Slightly Uncertain Slightly Mostly Very
Inaccurate Inaccurate Inaccurate Accurate Accurate Accurate
1. The job requires me to use a number of complex or high-level skills.
2. The job requires a lot of cooperative work with other people.
3. The job is arranged so that I do not have the chance to do an entire 
piece of work from beginning to end.
4. Just doing the work required by the job provides many chances for me 
to figure out how well 1 am doing.
5. The job is quite simple and repetitive.
6. The job can be done adequately by a person working alone--without
talking or checking with other people.
/. The Leaders *nd co-workers on this job almost never give me any 
"feedbacK,‘ about how well I am doing in my work.
8. This job is one where a lot of other people can be affected by how
well the work gets done.
9. The job denies me any chance to use my personal initiative or judgment 
in carrying out the work.
10. Leaders often let me know how well they think I am performing the job.
11. The job provides me the chance to completely finish the pieces of work 
1 begin.
12. The job itself provides very few clues about whether or not 1 am 
performing well.
13. The job gives me considerable opportunity for independence and freedom 
in how 1 do the work.
14. The job itself is not very significant or important in t he broader
SECTION THREE
Now please indicate how you personally feel about your job.
Each of the statements below is something that a person might say about his or 
her job. You are to indicate your own, personal feelings about your job by 
marking how much you agree with each of the statements.
Write a number in the blank for each statement, based on this scale:
How much do you agree with the statement?
1 2 3 A 5 6 * 7
Disagree Disagree Disagree Neutral Agree Agree Agr;*
Strongly Slightly Slightly Strong!
1. My opinion of myself goes up when 1 do this job well.
2. Generally speaking, 1 am very satisfied with this job.
3. 1 feel a great sense of personal satisfaction when 1 do this job well
A. 1 frequently think of quitting this job.
5. 1 feel bad and unhappy when I discover that 1 have performed poorly
on this job.
6. 1 am generally satisfied with the kind of work 1 do in this job.
7. My own feelings generally are not affected much one way or the other 
by how well I do on this job.
SECTION FOUK
Now please indicate how satisfied you are with each aspect of your job listed 
below. Once again, write the appropriate number in the blank beside each 
statement.
How satisfied are you with this aspect of your job?
1 2 3 4 5 6
Extremely Dissatisfied Slightly Neutral Slightly Satisfied Extrern'
Dissatisfied Dissatisfied Satisfied Satisf
  1. The amount of job security 1 have.
  2. The amount of pay and fringe benefits 1 receive.
  3. The amount of personal growth' and development I get in doing my job.
  4. The people 1 talk to and work with on my job.
.____ 5. The degree of respect and fair treatment I receive
  6. The feeling of worthwhile accomplishment 1 get from doing my job.
. 7. The chance to get to know other people while on the job.
__ __ 8. The amount of support and guidance 1 receive, from leaders.
  9. The degree to which 1 am fairly paid for what I contribute to this
organization.
  10. The amount of independent thought and action 1 can exercise in my job.
  11. How secure things look for me in the future in this organization.
  12. The chance to help other people while at work.
.____ 13. The amount of challenge in my job.
_^__  14. The overall quality of the leadership i receive in my work.
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SECTION FIVE
Listed below are a number of characteristics which could be present on any 
job. People differ about how much they would like to have each one present 
in their own jobs. We.are interested in learning how much you personally 
would like to have each one present in your job.
Using the scale below, please indicate the degree to which you would like 
to have each characteristic present in your job.




having this only 









1. High respect and fair treatment from my leader.
2. Stimulating and challenging work.
3. Chances to exercise independent thought and action in my job.
4. Great job security.
5. Very friendly co-workers.
6. Opportunities to learn new things from my work.
7. High salary and good fringe benefits.
8. Opportunities to be creative and imaginative in my work.
9. Opportunity for promotion.
10. Opportunities for personal growth and development in my job.
11. A sense of worthwhile accomplishment in my work.
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APPENDIX 4 • Proposed further study
If the fundamental restructuring of Westland Helicopters is agreed to be worthy 
of detailed Investigation In the context of securing the company's future, 
consideration of how to proceed is required. The following course is proposed:
1. Identify who - in management and worker representative groups - is 
thinking in chorus with the general ideas expressed above.
2. Form a five person (three management and two union?) steering group to 
pursue enquiries.
3. Educate the group in current work organisation practice. Job design theory 
and practice, current socio-technical projects etc (consultant required).
4. Organise general discussion in group.
5. Identify a key area for study (eg a candidate Hot).
6. Recruit to the steering group a worker and management representative of 
that area.
7. Group present activity to date to two new members. Discuss scope.
8. Group draw up a hypothesis and a plan for studying same for subject area.
9. Group study general practicalities.
10. Group design structure in detail - in terms of physical layout, management 
structure, supervisory structure, communications (both within and outside 
of area) accountability procedures (target and achievement information/ 
publication).
11. Group estimate effectiveness of proposals.
12. Group consider alternatives.
13. Group draff and publish report and follow up with presentations to mixed 
management and worker groups.
Throughout the group’s activities it is proposed that they should regularly meet 
and discuss progress with monitors comprising the co-ordinator of these studies, 
the senior manager or director of the subject area, a senior union representative.
The dissolution of the group will be decided dependent on the outcome of their 




REPORT OF SURVEY AND DISCUSSIONS WITH PAINT SPRAYERS.
AT AUTONUMIS
Objective
The aim of this »urvey la to eatabllah how the paint aprayera job 
will be effected by the introduction of the new automated ayatem.. It ia 
hoped that thia information can be uaed in planning the organlaation of 
work in the new aystem in auch a way that it will be both efficient and 
aatlafylng to the people concerned.
Method
The survey was carried out with the aid of a questionnaire which has been 
developed and validated by extensive research (Ref.l). Interviews were 
held with supervisors and the permanent staff to assess their attitudes 
to their current jobs and their perceptions of how their job will be 
effected by the change to the new automated system. A verbal feedback 
has been given to the participants and a written summary prepared for 
the benefit of management.
Current situation
Contrary to what might be supposed, the paint sprayers have quite a 
high regard for the essential nature of their job. They see it as an 
inherently skillfull task from which it is possible to derive a good deal 
of satisfaction.
In particular they feel that the job is important because the quality 
of^the finished paint work is one of the first things people see. They can 
exercise a relatively high degree of discretion in deciding how to do the 
job and also obtain direct feed back on the quality of their own work.
Regarding other factors surrounding the job there is rather less 
satisfaction. They do not appear to be very satisfied with factors such 
as pay, security and supervison where they feel that there is insufficient ^ 
feedback on their performance and recognition of their work. They are 
also 8lightly dissatisfied with the degree of social contact in the job 
and the opportunities that it provides to learn new skills and for personal 
development.
Overall, however, there is relatively high degree of general satisfaction 
and people are motivated to do a good job. A summary of the scores on 
these various factors is shown at Appendix A.
Change to automated system.
While most people welcome the improvement that the new system will give 
from a health point of view and in terms of working conditions, there is 
concern that the jobs in the new system will be boring and monotonous.
In particular they feel that there will be less demand for their skills 
and that there will be less variety in the new situation. Whereas at the 
moment eveurybody can approach the job in their own way with the new system 
this will all be pre-determined. There will not be the same direct feedback 





However the extent to which these problems will arise is In their 
view very much dependent on the way the work is organised. From their 
point of view they would prefer a degree of rotation within the new 
system so that everyone is Involved in the total task. Thus each 
operator would, over a period, be Involved in 'tacking' and degreasing, 
loading, unloading and inspection together with some hand spraying. This 
they suggest would restore some of the variety they currently experience, 
could give them some degree of discretion in organising their own work 
and provide feedback on performance and quantity of work produced by the 
system.
Some concern was expressed that communications regarding the new systems 
would be improved and that some factors that are important to the people 
concerned such as pay had been left until a very late stage.
However generally there appeared to be a willingness to try the new 
system out and to approach it with an open mind.
Supervision
These views are broadly supported by supervisors who feel that it is 
important to give attention to the human factors involved in the change.
As regards their own role with the involve already established with the 
operators in problem solving it is felt that the supervisors own role will 
be easier and more fulfilling in the new system.
J R S Bailey 
10.7.84.
APPEND1X5A.
Summary of key job characteristics 
and profile. Paint Sprayers - Autonumia
Variety Task Task Autonomy Feedback Feedback
Identity Significance from from
job Others








Report on follow-up survey and discussions with Paint Sprayers following 
Installation of Automated Paint Spraying Systems employing a robot
Background
With the agreement of the Company, a survey was carried out in the summer to 
assess the attitudes of the paint aprayers to their jobs at the time and how 
they felt they might be affected by the new system (see paper dated 10.7.84). 
From this survey it appeared that while the operators would welcome the new 
system for the improvements in hygiene and working conditions that it would 
afford there was concern expressed at the potential loss in job satisfaction 
as a result of the robot and automation.
.The .survey showed that despite the working conditions people experienced a 
considerable degree of job satisfaction from their feeling that the job was 
important that they could exercise some degree of discretion as to how they 
did the job. Also they obtained direct feedback on the quality of their own 
work.
In the new situation they feared a loss of variety and demand for their skills. 
The job would be predetermined and they would not feel involved in the total 
task. Also in the new system they feared that they would not obtain the 
feedback on quality that they experienced at the time.
Their preference, which coincided with management's own views, was that a system 
of job rotation would help to overcome some of these deficiencies and help 
to restore some of the variety and sense of the involvement in the total 
task that they had been accustomed to.
Introduction of new system
Following regular meetings with the consultants the new system was installed 
during the shut down and apart from initial problems in getting the robot 
working, production commenced early August. At this stage, apart from some 
disillusionment with the robot, the operators co-operated with whatever was 
necessary to keep production going and a lot of hand spraying was required to 
compensate for the robot.
The consultants were for a quite long period absent from the scene and some 
difficulty was experienced in getting their assistance in getting the new 
system operating effectively. However the Supervisor and the L/H got 
involved in sorting out the programming problems themselves.
In the meantime, the staffing on the line had been reduced to 4 + a L/H and 
Supervisor as opposed to the 14 people previously employed (on a 2 shift 
basis). At this stage no group approach to work organisation had emerged 
and job rotation had not been initiated, one person being 'stuck on unloading 
for 10 days at a stretch'. It was also proposed by the Company that one 
person should be employed on inspection in order to monitor the standard 
required rather than everybody being involved in achieving the quality 
standard. * *
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Efftct of ntv iviteiH on Job Conttnt
While clearly successful In economic and technical terms there appears to (
have been a marked deterioration in the quality of vork experienced by people 
in the new system both for operators and supervisor alike and this has led to 
a decline in morale.
For whatever reason no system of job rotation has been Implemented and the 
operatora are confined to what they feel are 'mindlessly boring' jobs.
Several people commented that they could not believe how alowly time was
passing, and that when they thought it was lunch time it was still only 
10.00 o'clock in the morning. They find the standing around very tiring on 
the legs and with one accord would all prefer to be spraying despite the 
physical conditions. The operators themselves feel that the new system is 
no quicker and that the robot is not touching up properly.
These views are to a large extent echoed by the Supervisor who also finds that 
all interest has gone out of the job. He resents the fact that he is now 
denied involvement with maintenance and programming aspects of the new system 
which were in fact a source of new interest and skills.
Although there are some variations in this response e.g. from the person doing
the tacking compared to the loading job, it is generally felt that this is an
undesirable situation and that people's attention inevitably wanders with 
consequent dangers for safety and for the quality of the work.
Changes in Job Control
A detailed analysis of the changes shows a significant deterioration on all
motivational job characteristics (see Appendix I).
In terms of variety there is now no choice of the components to be sprayed as 
this is determined by the computer. Task Identity has also decreased because 
nobody is now involved in the total task. Discretion has also declined 
because whereas before people would determine their own pace of work this is 
now dictated by the speed of the track over which the operators have no 
control. Similarly on the question of feedback whereas an individual could 
derive feedback on the quality of his work they now feel it doesn't matter.
Although the person working on degreasing feels he has some contact with other 
people, the other operators feel relatively isolated in their position on the 
line and satisfaction with the social aspects of the job has fallen quite 
significantly.
Employee reaction to the new situation
Unfortunately, whereas people went into the change with an open mind, employee 
reactions to the new system are not very favourable. Some people expressed the
view that it would be better if the line were totally automated as their jobs
at present could be performed by 'monkeys'. It would certainly appear that in 
most cases the people employed on the new line were over qualified for the 
work that they are now doing and will seek the earliest opportunity for 
transfer or alternative employment unless some changes are made.
Conclusions
It would appear to be important that management are aware of these problems 
because althoygh in many respects the new system is working satisfactorily 
if there is resentment this may not only affect quality and performance on 
this line but could make further introduction of this type of change more 
difficult in the future.
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Working Paper No. 3 
Computerisation of an Order Office
1. INTRODUCTION
In t h i s  paper a study is  made of the impact of changes to the work of  
people in an order o f f i c e  as a resu lt  of  changes in organisat ion and the 
introduct ion of a computer based order entry system.
Having reviewed the background to and reasons for the changes the new 
system and organisation are described.. Using job design diagnostic  
instruments an assessment of the impact of these changes on the content  
and c h a r a c te r i s t i c s  of  the jobs i s  made.
I
Fin a l ly  the paper examines the approach adopted to the introduct ion of  
the changes and observations and conclusions are drawn on the im plicat ions  
of human factors in the introduction of  technological change.
1
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l l d l i c r t i  H r c w c r y  ;i r r  p a r t  o f  Watney Mann & Truman Brewers Ltd
m  c s i t u a l  ed  j n T r o w b r i d g e ,  W i l t s .  *n 1^79  os  p a r t  o f  a p r o j e c t  on
i ih i fi'iji i up c l l i c i e m y  t h r o u g h  e m p l o y e e  i n v o l v e m e n t  t h e  D i s t r i b u t i o n  
D e p a r t m e n t  t / as  r e s t r u c t u r e d  i n t o  f o u r  t o n e s .  E a c h  t o n e  was
fit a i l e d  by a t e a m  o f  15 D r i v e r s  n T e l e s a l e s  g i r l  a n d  a Load  l’ l n n n e r  
a l l  s e r v i n g  r e g u l a r  c u s t o m e r s .  m e  o o j e c t  o f  t h i s  e x e r c i s e  w h i c h  
i n v o l v e d  c o n s i d e r a b l e  p a r t i c i p a t i o n  o f  t h e  p a r t  o f  t h e  s t a f f  was  t o  
i m p r o v e  c u s t o m e r  s e r v i c e ,  t h e r e b y  m a i n t a i n i n g  s o l e s  i n  a h i g h l y  
c o m p c t  i t  i v e m a i k  e t  .
Thi s ;  c h a n g e  war. 1 e 11 t o  be  v e r y  e f f e c t i v e  a t  t h e  t i m e  l e a d i n g  t o  
c o n s i d e r a b l e  i m p r o v e m e n t s  i n  c u s t o m e r  s e r v i c e ,  c o s t  r e d u c t i o n ,  j ob  
s a t  i s I a c  I i on  , t e a m w o r k  a n d  i n d u s t r i a l  r e l a t i o n s .
S i n c e  1979 w i t h  t h e  c o n t i n u i n g  r e c e s s i o n  t r a d e  h a s  r e m a i n e d  v i r t u a l l y  
s t a t i c  w h i l e  c o s t s  a n d  c o m p e t i t i o n  h a v e  c o n t i n u e d  t o  i n c r e a s e .  In  
o i d e i  t o  c o m b a t  t h i s  t h e  co mp a n y  f e l t  t h a t  r a t i o n a l i s a t i o n  o f  t h e  
d i ;; t i i bn  t i on  f u n c t i o n  was  e s s e n t i a l  i n  o r d e r  t o  r e d u c e  d e l i v e r y  c o s t ; ; .
I h e s e  c h a n g e s  c o i n c i d e d  w i t h  a d e c i s i o n  a t  n a t i o n a l  l e v e l  t o  c o m p u t e r i s e  
t h e  o r d e r  e n t r y  s y s t e m  a n d  a S a l e s  O r d e r  P r o c e s s i n g  s y s t e m  was  i n t r o d u c e d  
i n  M a r c h  19M9 .
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The New HynJ_em
Tlir new s y»:I em bar.etl on n Dntn Crnrtol MVgQOO provides H,r fo l low ing  
f viik I inns :
1) Order Inking - customers' order d e t a i l s  keyed s t r a ig h t  in to  system
2) Load planning - records d e l iv e r y  note number and en ters  i t  on
programme
3) Del ivery  conf irmation  * confirmation of  exact  d e l i v e r i e s  made on
c o rrec ted  d e l iv ery  note
4) Post Del ivery  Order entry  - keys orders back in .
5) Stock recording - records  changes in stock l e v e l s  on cont inuing
bas i s .
Each T e le s a le s  g i r l  has her own VDU screen and a l i s t  of  customers with  
b as ic  data as to h i s  address and 'phone number. They are a l s o  provided 
with the customer order h i s t o r y  for the la s t  6 weeks thus enabling  them 
to check h is  current l e v e l  o f  s tocks  and what a d d i t io n a l  p o t e n t ia l  orders  
he may require .  Orders when rece ived  are immediately keyed in to  the  
system and printed out on a d e l iv e ry  note in load planning.
The system was developed c e n t r a l l y  at the London Head O f f i c e  as a 
package to be used throughout the Group. There was l i t t l e  i f  any adaption  
of  the system to s u i t  l o c a l  circumstances and as the Customer Service  
Manager said wc had to make the package work for us.
f
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Re- Or g an i sa t  i o n o f  t h e  Depar t ment
As w i t h  cninpii t  (' r i s a t  ion t h e  aim o f  t h e  r a t i o n a l i s a t i o n  o f  t h e  D i s t r i b u t i o n  
d e p a r t m e n t  was t o  r e d u c e  c o s t s  w h i l e  m a i n t a i n i n g  t h e  l e v e l  o f  s e r v i c e  t o  
t ho c u s t  o m e r .
The c o n c e p t  o f  zones  was abandoned  on t h e  g r o u n d s  t h a t  i t  l ed  t o  
i n f l e x i b i l i t y  o f  l a b o u r  and u n e q u a l  work l oad  be t ween  t h e  z o n e s .
Depot s  c o s t  money i n  t e rms  o f  wages and s t o c k s  and t h e  9 d e p o t s  in t h e  
r e g i o n  wore r e d u c e d  t o  4 whi ch i t  was f e l t  would e a s e  s t o c k  c o n t r o l .
Now t h e  t r u n k e r s  have  t o  s e r v e  3 d e p o t s .
The number  o f  D r i v e r s  was r e d u c e d  f rom 64 t o  41,  r emovi ng  t h e  3rd man 
and empl oy i ng  a l a r g e r  v e h i c l e  w i t h  a c a p a c i t y  o f  9 t o n s .
O r i g i n a l l y  t h e r e  were  4 l o a d  p l a n n e r s ,  one t o  each  zone .  They have  now 
been  r e d u c e d  f rom 4 t o  1 t he  l a t t e r  b e i n g  in c o n t r o l  o f  t h e  whol e  a r e a ,  t hu s  
i t  was f e l t  i mp r o v i n g  f l e x i b i l i t y .
As r e g a r d s  t h e  T e l e s a l e s  G i r l s ,  t h e  p r e v i o u s  s t r u c t u r e  meant  t h a t  t hey
e a c h  d e a l t  w i t h  any o f  a number o f  p r o m o t i o n s  or  t y p e s  o f  s a l e s  a c t i v i t y .
Th i s  i t  was f e l t  l ed  t o  i n e f f i c i e n c y  and p e o p l e  making m i s t a k e s .  Now 
t h e  f u l l - t i m e  T e l e s a l e s  g i r l s  have  been r e p l a c e d  by p a r t - t i m e r s  who by 
wo r k i n g  in t h e  morn i ng  a r e  a b l e  t o  g e t  a l l  t h e  o r d e r s  i n  before l unch .
Th i s  h e l p s  l oad  p l a n n i n g  by maki ng  a l l  t h e  a f t e r n o o n  a v a i l a b l e  t o  p l a n
t h e  f o l l o w i n g  d a y ' s  d e l i v e r i e s . ^ *
A Working P a r t y  was s e t  up f o r  t h e  r e o r g a n i s a t i o n  a t  T r o wb r i d g e  and s i n c e  
t h e n  S a t u r d a y  morn i ng  p r ob l em s o l v i n g  s e s s i o n s  have been i n t r o d u c e d  wi t h
t he  D r i v e r s .  D i s t r i b u t i o n  Management  f e l t  t h a t  t he  i nvo l vement  of p e o p l e
in  t a r g e t  s e t t i n g ,  d e c i s i o n  making and feed  back on a c h i e v e m e n t  and
how we I I t hey  have  done Ii/ih p a i d  o f f .
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Change* in Job Design ind Work Orginlntion
With increasing competition and the costs of aale6 representatives the 
likr other industries hove recognised the contribution thot 
telephone selling con make to increased sales. In recruiting new part-time 
staff for the Telesales Department preference was given to people with previouc 
experience of teleselling and/or the use of computers. Thus in assessing the 
impact of the changes in the system one must take into account the changed 
orientation of the operation from customer service to selling.
A further factor is that the girl6 are now employed on a part-time basis and 
at a higher grade. Thus although there may be changes in the nature of the 
job these are to some extent compensated by the more convenient hours 
and their relatively high levels of earnings.
A further factor affecting the nature of the jobs has been the appointment 
of a Telesales supervisor who is responsible for dealing with the cpj^ rirr. 
and problems that may arise. The girls are encouraged to pass these on 
rather than deal with them themselves because it may distract them from the 
sales task.
There has therefore been a considerable change in the nature of the job 
from a Customer Service orientation to that of a Tele-sales Operator 
working with a machine. The girls feel that there is greater pressure on 
them in terms of time and to some extent in pacing effect. There is now 
greater emphasis on financial reward as a means of motivation and achieving 
higher sales through the various promotions that are introduced.
'However  i t  i s  f e l t  by b o t h  ma n a g e me n t  and t h e  s t a f f  t h e m s e l v e s  t h a t  t h e  co mp u t e :  
(does  e n h a n c e  and  i n c r e a s e  t h e  e f f e c t i v e n e s s  o f  t h e  T e l e - s a l e s  o p e r a t o r s
f
i n  a number  o f  w a y s .  A p a r t  f r o m t h e  r e a d y  a c c e s s  t o  d a t a  a b o u t  i n d i v i flu** 1 
( c u s t o m e r s  t h e y  a r e  a s  p r e v i o u s l y  m e r t i o n e d  a b l e  t o  c a l l  up t h e  h i s t o i y
3 0 6
a cuotomrr'i last  5 week* orders thua helping them to check their current 
Block* and what additional orders he may require.
Most of the staff concerned have now come to view the computer os a distinct 
asset and view it positively rather than as a threat. Many 6ee it as an 
extension to their own elbow and any that it is only their 'pen and paper'.
Work Organisation
In terms of work organisation with the new system the emphasis has been one 
of specialisation both horizontally and vertically. There is now very 
little contact with the Load Planner and the Drivers. In fact the girls 
arc actively discouraged from contacting the Drivers who it is felt will 
be a distracting influence. Similarly as already mentioned with the appoint­
ment of a supervisor the girls do not have the opportunity to be involved 
in dealing with problems or queries which it is felt may detract from their 
selling task.
Job Content/Design
Bearing these factors in mind how has the introduction of the new system 
with the form of work organisation chosen affected the characteristics of 
the jobs and the inherent motivational factors involved.
To assess this use was made of the Job Diagnostic Survey developed by 
Hackman & Oldhain (2) which was (2) Hackman J. K. & Oldham G. R. (1975) 
Developing Job Diagnostic Survey, Journal of Applied Psychology 60(2)
159-170, and in the earlier survey of the zoning structure. This survey,
based on questionnaires and interviews, assesses employee's reaction
to their job in terms of the key motivational characteristics (See Appendix a )
1
Thus in terms of Job Content for example it assesses employee's reaction to 
the degree of variety, task identity and significance, autonomy and 
feedback present in their jobs. While in terms of Social Factors it
• • • e s s e s  tlie txtrnt lo which the Job Involves d e s l in g  with ind rece iv ing
t i 'rd lur l  from other people.
These factors  hove been a t te s te d  for the Tclr -sn ira  g i r l s  in Appendix B 
which ahowt the assessment before and a f ter  the introduction of  the toning  




On the question of variety the girlB do acknowledge that'they have to do 
other things' and 'cover for other people'. They al6o say that 'shops 
are different from pubs' and that 'one day is different from another'.
The introduction of new products and promotions is very important in terms 
of increasing .their variety but overall particularly in comparison to 
the zoning structure where they were often involved in load planning 
their assessment of variety is lower (see Appendix B). It was said that 
the job is 'limited and monotonous' and that one is 'doing the same 
thing the whole morning'. Also it was felt that the computer and the 
pressure of time limits the amount of variety possible.
2 )  T a s k  I d e n t i t y
In terms of Task Identity the girls do not now feel involved in the total 
task and their assessment of this factor is rated at 2.3 as opposed to 
3.5 with the zoning structure. They feel that they are not involved in 
planning and do not see the end result, perhaps partly because they do 
not receive confirmation that the deliveries have been made.
1
3 )  T a s k  S i g n i f i c a n c e
They rate the significance of their jobs very highly at 5.B with the 
direct contact with the customer that the ioh i n u n l v * .  tu«.. ......---------------
thr importance of the ir  function!  and Ihc fact thnt without the orders  
no onr would hove a job to do.
/» ) An! unomy
Although the g i r l t  f e e l  that they repreoent the company and decide how to 
approach the customer on the phone they fee l  that overa l l  they hove 
r e la t iv e ly  l i t t l e  opportunity to uae their  d i sc re t io n  or make d e c i s io n s .
This i s  partly due to the computer that provides the necessary information 
and instructions but a l so  due to the existence  of the supervisor who deals  
with the problems that a r i s e .  
'What 1 have to do i s  d ic ta ted  to me; there i s  no f l e x i b i l i t y  at a l l . '
'No control over what happens, when customers come on they feel you don't 
care.'
'Bas ica l ly  told what to do; can make some decis ions  about d e l i v e r i e s . '
5) Feedback
Feedback is rated quite highly, particularly as the girls feel they get 
direct feedback from the customer. However they do feel that there is 
a long time from the delivery to the customer and confirmation going 
into the machine. Also because they don't see the Delivery notes they 
feel they 'don't know what's happened to a load after its left'.
Social Factors
As already mentioned the girls appreciate the direct contact and feedback 
from the customer and they feel the job does involve contact with sales 
and beer service. They feel there is evidence now of more cooperation 
between departments helped by the monthly meetings.
«
However basically they feel that the job is a 'bit isolated ar)d that they 
feel like a 'cog in the wheel'. They would like to have more personal
have th e ir  own customers and that there is  a need to build up the 
r e la t io n s h ip .  They also fee l  thot there is  n nerd for more teamwork 
and to get to know other members of the team e .g .  the D r and Sales  
Kepresent at i ves.
Partly perhaps as a consequence of  this relative isolation they feel that 
they get little feedback from others within the organisation, for example 
from either load planning or the Dr In addition there is a suggestion
that there is little feedback from management, only if something goes wrong.
Other issues
While there is a general acceptance of the new computer system the girls 
are concerned about the increasing number of manual surveys and paperwork 
exercises that they are having to complete. They feel there are so many 
forms that there is no time for sales and that they are 'bogged down with 
paperwork'. There were at the time of the survey four different forms 
that they had to fill in and this they felt defeated the object. If these 
surveys are really necessary they feel that they could be done on the 
computer and that the company was not fully utilising the computer's 
capability.
Summary
The overall assessment of the changes to the Tele-sales operators' 
jobs must be made against the changed emphasis on sales and against their 
employment conditions. While in general the staff welcome the computer 
with its more ready access to and handling of information they feel that 
they are still involved in a lot of form filling by hand that it should 
be possible to computerise. The job as a result of computerisation has
f
b ec o me  more routine and pressurised. With the f o r m  of work organisation 
chosen the jobs are more isolated and provide less scope for use of 
discretion.
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However despite  the fact that the g i r l s  are pnrl-timers their  general 
level of expectation of their  vork> in terms of interest  and sa t i s fa c t io n  
i s  quite  high (5 .2  on a sca le  of 1*7) and therefore a number of people 
find tliot the work i6 rather tedious and monotonous.
This h:is however to some extent been compons.it eel by the in te r e s t  created by 
promotions, the challenge o f  s e l l i n g  and the s a t i s f a c t i o n  o f  achievement 
and undoubtedly the ro le  o f  the supervisor in tra in ing  the s t a f f  and 
holding problem so lv in g  s e s s io n s  has great ly  enhanced t h i s .
3 1 1
7. CONCLUSIONS
Change in d i s t r ib u t io n  and the order o f f i c e  was o necessary response to 
changing circumstances in the external  market environment in vhich the 
firm was operating.  The need to reduce d i s t r i b u t i o n  cos ts  and increase  
s a l e s  prompted a move towards greater s p e c i a l i s a t i o n  o f  tasks and 
c e n t r a l i s a t i o n  of  control together with the use of  new technology to 
in crea se  e f f i c i e n c y  and speed o f  formation handling.
In terms of  r e su l t s  against  the objec t ives  considerable  savings have been 
made in  terms of reducing cogts  in d i s t r ib u t io n  and while the l e v e l  o f  
s e r v i c e  i s  acknowledged not to be as high as with the zoning system 
a g a in s t  planned d e l i v e r i e s  o f  98%, a 97% average serv ice  l e v e l  has been 
achieved.
The computer system does appear to be working w e l l  and has been accepted  
and welcomed by the s t a f f  although i t s  use could be extended to 
encompass some of  the other routines  and returns that the T e le - s a le s  
g i r l s  are increas ingly  required to f u l f i l .
I t  i s  not c lear  how far the e f f e c t  on the jobs of  the people concerned 
was considered at the time the computer system was designed or how the 
d e c i s io n s  about the organisat ion  of  work in d i s t r ib u t io n  were made.
However, although compensated to some extent by the advantages o f  the 
computer, changed working condit ions and a s a le s  achievement 
o r ie n t a t io n  these b en ef i t s  appear to have been achieved at some cost  
to the job s a t i s f a c t i o n  and sense of  involvement o f  the s t a f f .
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®• l»iuc> and questions for discussion
There are •  number of issues that this  case study raises  re lat ing  to the 
introduction of such new systems and the form of work organisation chosen.
i )  While the development of such a system centrally  c learly  achieves  
savings in development costs  i s  i t  necessary for a l l  the i ' s  to be
%
dotted and t 'a  to be crossed before bring implemented l o c a l l y .
Would i t  not be p o ss ib le  for some areas of  d i sc r e t io n  and choice  
to be b u i l t  into  systems to encourage involvement of  loca l  people  
in des ignating a system to su i t  the ir  circumstances?
i i )  Does the trade o f f  in terms of  increased e f f i c i e n c y  compensate 
for the apparent lo ss  in  customer contact  from the new system.  
Although service  l e v e l s  remain r e l a t i v e l y  high what i s  impact o f  
the more impersonal telephone sa les  system on the customer and h is  
w il l in gn ess  to order.
Does the trade o f f  in f l e x i b i l i t y  and reduced c o s ts  o f  the new
system compensate for the reduced lev e l  of  customer contact ,  i . e .
what are l ik e ly  to be longer term e f f e c t s ?
i i i )  Were there options and a l tern a t iv es  a v a i la b le  in terms of  work
organisat ion when new computer system introduced? Does not the
computer with easy access  to shared information enhance the
p o s s i b i l i t i e s  o f  team work? Could not a team of Dr H K t?
T elesa les  g i r l  and load planner have access  to a V.D.U. in
order to plan th e ir  own approach to managing sa le s  and
improving d e l iv e r ie s  in  th e ir  own area?
iv )  Could the system not be designed to give the operator more
control? Why i s  there a l o s s  of contact with others in the team?
Who made these d e c i s io n s ,  where and when? How far for example were
these options d ictated  by the design of the technical  system and 
1
what criteria were taken into account at this stage?
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How for in thr development of the system ronld i t  have been p o ss ib le  
to  build in features that enhanced v n i i e t y ,  autonomy and feedback 
for the s t a f f ,  e . g .  by determining their  own c a l l i n g  pattern and 
by providing information of  del ivery?
Note that while the jobs in the new compulr»isod s tructure  scored 
l e s s  on motivat ional factors  in comparison to o r ig in a l  sp e c ia l i s e d  
s tru ctu re ,  computerisation improved a number of  the c h a r a c t e r i s t i c s  
namely Variety,  Task S ign i f icance  and Feedback.
Promotional bonuses while  providing an incent ive  c re a te  a lot  of  
f r i c t i o n .  I f  s t a f f  were r e a l ly  involved and motivated to serve 
the customer would a bonus be necessary?
A p p e n d i x  A
KEY MOTIVATIONAL JOB CHARACTER 1 SI ICS
the var ie ty  afforded bv the job in terms of  
a c t i v i t y  or s k i l l s  required.
a sense of doing a whole job from beginning to end 
with a v i s i b l e  outcome.
the perceived impact ol the job on the l i v e s  or work 
of other people.
the degree of  freedom, independence and d i s cr e t io n  in 
planning and organising the ir  own work.
the extent to which the job provides feedback on the 
e f f e c t iv e n e s s  of the ir  own performance.
Other factors  a f f e c t in g  sense of  involvement and s a t i s f a c t i o n
DEALING WITH OTHERS degree of  involvement with others and sense of  team
work.







Reference: Hackman J. R. & Oldham G.R. (1975)
Developing Job Diagnostic  Survey, Journal of  Applied 
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CHARACTERISTICS OF TELEPHONE SALES OPERATORS* JOBS AS A RESULT OF CHANGES






Q What do you do?
□ What are the significant working relaUonshlps that you have
within your group? 
outside your group?
□ What are some of the things that help you do a good Job for customers?
Q What gets in the way of doing a good job for customers?
□ *Do you feel you have enough responsibility in your dealing with customers?
□ *Do you get told enough about what’s going on and why?
Q "What would you like to know more about, and who should be telling you?
□ *Do you feel you have enough say on the way things are done?
□ *ln what ways do you feel you could be involved more
on what? 
by whom?
□ *Is it any different working in District/CSE/etc than it was in the old 
Telephone Area?
If so. how?




Scale for Questions I-10
1. There's none or that In my Job
2. There's Just a little of that in my Job
3. There's a moderate amount of that in my Job
4. There's quite a lot of that in my Job
5. There's a great deal of that in my Job
How much do you feel each of these features is present in the current Job you do:
Q. 1 The freedom to choose you own method of working 1 2 3 4 5
Q.2 The amount of responsibility you are given 1 2 3 4 5
Q.3 The recognition you get for good work 1 2 3 4 5
Q.4 Being able to Judge your work performance, right 1 2 3 4 5
away when actually doing the Job
Q.5 Your opportunity to use your abilities 1 2 3 4 5
Q.6 The amount of variety in your Job 1 2 3 4 5
Q.7 Your chance of promotion 1 2 3 4 5
Q.8 The attention paid to suggestions you make 1 2 3 4 5
Q.9 The feeling of doing something which is not trivial. 1 2 3 4 5
but really worthwhile
Q. 10 Doing a whole and complete piece of work which 1 2 3 4 5
contributes to the work of Business Systems Unit
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Q. 1 ] In your current Job. what helps you provide a good servlet to customers?
Q. 12 In your current Job. what gels In the way of providing a good service 
to customers?
Q. 13 How do you expect CSS will change your Job?
Q. 14 From what you know of CSS how do you think It will affect service to
customers?
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Q ] 5(a) Is there anything you've tried to change to make your Job more 
satisfying?
YES No
(b) If YES. what?
(c) What happened as a result?
Q. 16 To what extent do you feel informed about progress on CSS?
To a very great extent --------------
To a great extent 
To some extent 
To a little extent 
Not at all
Q. 17 To what extent do you feel you've personally been involved in bringing 
inCSS?
To a very great extent 
To a great extent 
To some extent 




Q.16 In which aspects of bringing In CSS do you Teel you could have 
contributed more?
Finally, to help with CSS/ODG's analysis please note your grade and lob 
title below:
T h a n k s for y o u r  h e lp .
APPENDIX 9 SCORES FROM HACKMAN AND OLDHAM SURVEY
Table 1 - 8cores on Job Characteristics (Ref. Hackman and
OldhamlG80) at Normalalr Garrett after computerisation
FACTORS 8CORES TOTALS MEANS
1 2 3 4 5 6 7 8 9
Variety 5.0 5.5 5.5 6.5 4.0 6.0 7.0 6.0 6.0 51.5
6.0 6.0 7.0 7.0 3.0 6.0 7.0 5.0 7.0 54.0
7.0 3.0 3.0 6.0 3.0 4.0 6.0 6.0 5.0 43.0
148.5 5
Task 7.0 4.0 4.0 7.0 5.3 6.5 7.0 7.0 7.0 55.0
Identity 7.0 7.0 2.0 2.0 6.0 7.0 7.0 7.0 7.0 52.0
7.0 1.0 7.0 6.0 2.0 7.0 7.0 6.0 7.0 50.0
157.0 5.8
Task 4.0 4.0 6.0 6.0 2.5 5.0 4.0 5.0 36.5
Significance 7.0 3.0 6.0 3.0 7.0 1.0 6.0 4.0 5.0 42.0
7.0 6.0 6.0 7.0 7.0 1.0 7.0 6.0 2.0 49.0
127.0 4.7
Autonomy 2.0 3.0 6.0 7.0 4.0 7.0 4.5 5.3 6.0 45.0
7.0 5.0 7.0 2.0 2.0 6.0 7.0 7.0 6.0 49.0
5.0 7.0 5.0 7.0 7.0 3.0 7.0 7.0 7.0 55.0
.•
149.0 5.5
Feedback 6.0 7.0 2.5 3.0 5.5 7.0 6.0 6.0 6.0 49.0
6.0 6.0 6.0 6.0 5.0 5.0 6.0 5.0 6.0 51.0
2.0 6.0 5.0 3.0 6.0 3.0 7.0 6.0 7.0 45.0
145.0 5.3
Working 5.0 5.3 1.0 4.0 6.6 2.5 6.0 7.0 6.0 43.6
with others 6.0 6.0 7.0 5.0 7.0 5.0 1.0 6.0 6.0 49.0
5.0 3.0 7.0 6.0 2.0 2.0 2.0 2.0 6.0 35.0
127.6 4.7
Feedback 5.5 4.0 3.0 4.0 5.0 3.0 5.5 7.0 5.0 42.0
from others 4.0 6.0 5.0 6.0 6.0 2.0 6.0 5.0 5.0 45.0




Table 2 - 8cores on Job Characteristics (Ref. Hackman and
OldhamlOBO) at Autonumls Paint 8praying Department 
after computerisation
FACTORS SCORES TOTALS MEANS
1 2 3 4
Variety 1.0 2.0 2.0 2.0 7.0
1.0 2.0 1.0 1.0 5.0
5.0 3.0 1.0 3.0 12.0
24.0 2.0
Task Identity 1.0 1.0 3.0 3.0 8.0
1.0 1.0 1.0 1.0 4.0
1.0 2.0 1.0 1.0 5.0
17.0 1.4
Task Significance 1.0 2.0 5.0 5.0 13.0
5.0 5.0 1.0 3.0 14.0
5.0 5.0 7.0 3.0 20.0
47.0 3.9
Autonomy 1.0 1.0 2.0 4.0 8.0
5.0 1.0 4.0 7.0 17.0
2.0 1.0 3.0 5.0 11.0
36.0 3.0
Feedback 1.0 2.0 2.0 4.0 9.0
4.0 1.0 2.0 2.0 9.0
4.0 7.0 6.0 2.0 19.0
37.0 3.0
Feedback 1.0 1.0 2.0 2.0 6.0
from others 5.0 1.0 1.0 5.0 12.0
1.0 1.0 1.0 3.0 6.0
24.0 2.0
Dealing 1.0 1.0 2.0 4.0 9.0
with others 1.0 1.0 1.0 2.0 5.0
2.0 1.0 1.0 1.0 5.0
19.0 1.5
323
Table 3 - Score* on Job Characteristic* (Ref. Hackman and 
Oldham1080) at Usher*. Distribution Depot after 
computerisation
FACTORS SCORES TOTALS MEANS
1 2 3 4 5 6 7
Variety 4.0 3.0 2.0 2.0 5.0 2.0 4.0 22.0
3.0 2.0 4.0 2.0 7.0 3.0 3.0 24.0
2.0 5.0 2.0 4.0 4.0 3.0 6.0 26.0
82.0 3.9
Task 4.0 5.0 2.0 1.0 4.0 2.0 3.0 21.0
Identity 3.0 7.0 2.0 1.0 7.0 6.0 1.0 27.0 •
2.0 1.0 2.0 1.0 1.0 2.0 1.0 10.0
58.0 2.3
Task 5.0 4.0 5.0 5.0 7.0 6.0 5.0 37.0
Significance 7.0 7.0 6.0 7.0 7.0 6.0 6.0 46.0
7.0 5.0 7.0 6.0 4.0 6.0 5.0 40.0
123.0 5.8
Autonomy 4.0 4.0 3.0 3.0 4.0 5.0 2.0 25.0
3.0 3.0 2.0 3.0 6.0 5.0 2.0 22.0
3.0 7.0 3.0 2.0 5.0 7.0 3.0 30.0
77.0 3.6
Feedback 6.0 5.0 3.0 4.0 4.0 5.0 4.0 31.0
6.0 3.0 3.0 2.0 3.0 6.0 5.0 28.0
7.0 6.0 5.0 2.0 2.0 6.0 5.0 30.0
02.0 4.38
Feedback 4.0 2.0 2.0 1.0 2.0 6.0 2.0 19.0
from others 3.0 2.0 3.0 2.0 2.0 3.0 3.0 18.0
7.0 1.0 3.0 2.0 2.0 6.0 3.0 24.0
61.0 2.9
Dealing 4.0 6.0 6.0 2.0 7.0 7.0 7.0 39.0
with others 6.0 6.0 6.0 6.0 7.0 3.0 6.0 40.0






cconinc ur.v vow Tim jou macrostic survey
The* Job Diagnostic Purvey (.IDS) measures suvoral charoctericties of 
jobn, the reactions of the respondents to their jobn, nnd the ftt'owth need 
strength of the respondents. Each variable measured hy the .11)5 io Deled 
‘ below, alone v/ith (a) a one or two sentence description of the variable, and 
(b) a list of the questionnaire items which arc averaged to yield o outuuiary
The JDS io based on a questionnaire originally compiled by Packman L 
Lawler (Employee Reactions to dob Characteristics, Journal of Applied 
Psychology Monograph. 1971, 55(3), 259-2C6). A complete description of the 
JDf> io provided by linr.kman L Oldham (The Job Diagnostic Survey: An Instru­
ment for Diagnosing the Motivational Potential of Jobs, Technical Report 
llo. A, Department of Administrative Sciences, Yale University, 1974). The 
theory on which the JDS io based io described by llacbnr.n 6 Oldham (Motiva­
tion Through the Design of !Jork: Test of a Theory, Technical Report llo. 6, 
Department of Administrative Sciences, Yale University, 1974).
For further information about the instrument and its uses, contact:
l’rof. J. P.ichnrd llaclanan or Trof. Crcg R. Oldham
56 Uillhousc Avenue Department of Runincsa Administration
• Yale University University of Illinois
I. JOH DIliEUSI.O'JS: Objective characteristico of the job itself.
A* Skill Variety; The degree to which a job requires a variety of differ­
ent activities in carrying out the work, which involve the use of a number 
of different skilla and talents of the employee.
Average the following items:
Section One 04 *
Section Two 01
05 (reversed ecoring--i.e., subtract the number 
entered by the respondent from 0)
B. Task Identity. The degree to which the job requires the completion 
of a "whole" and identifiable piece of work— i.e., doing a job from 
beginning to end with a visible outcome.
Average the following items:
ocorc for the variable.
Hew R avenr C t. 00520 Urbana, 111. 01001
* * *
Section One 03 
Section Two 011
03 (rev e rsed  oco ring )
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cC. The degree t o which the job hau a oubotnnl ini
Impact oo the liven or work of other people— whether in the immediate organ­
ization or in the external environment.




Autonomy: The degree to which the job provides substantial freedom, 
independence, and discretion to the cnployee in scheduling hi3 work and in 
determining the procedures to be used in carrying it out.





E. Feedback from the dob Itself: The degree to which carrying out the 
work activities required by the job results in the employee obtaining 





F. Feedback from Agents: The degree to which the employee receives 
information about his or her performance effectiveness from supervisors or 
from co-workers. (This construct is not a Job characteristic per so, nnd 
is included only to provide information supplementary to construct (E) 
above.)
I
Average the following items:
Section One: 06 1
Section Two: 010
07 (reversed scoring)
G. Dealing with Others: The degree to which the job requires the 
employee to work closely with other people (whether other organization 
members or organizational "clients").
Average the following items:




11 • B i m ™ ™ Jl™r*1L * n : The l»t*yCliol0 |;lr.al impact of the job 
on'the employeeo, ihene three |»uyc:liolo|*.1 ceil nlntcn m e  viewed oti M e d i a t i n g  
between objective job character lyllr.u (Jit;Uni above) nnd the* affective 
(e.g., satisfaction, motivation) nnd behavioral (e.g., performance quality, 
absenteeism) responses of employees to their work. Knelt of tlto three con­
structs are measured both directly (Heelion Three) nnd liulircctly, vin 
projcctivc-lype items (Section Five).
A. Experienced Henninpfulnenr. of the tlork: The degree to which the 
employee experiences his or her job au.one which is generally meaningful, 
‘valuable, and worthwhile.





]>. Experienced Responsibility for tlie Work: The degree to which the 
employee feels accountable and responsible for the results of the work he 
■ or she docs.
Average the following items:
Section Three: 03, 012, 015
01 (reversed scoring)
Section Five: 04, 07
C. Knowledge of Results: The degree to which the employee knows and 
understands, oil a continuous basis, how effectively he or she is performing 
his job.






HI. ArruCTIVr, r.r.r.po^ nr.s TO ThE JOTi: The private, affective reactions or 
feelings an employee gets fron working on his job. The first two construct
(general satisfaction and internal work motivation) arc measured both
directly (Section Three) and indirectly (Section Five).
A. General Satisfaction: An overall measure of the degree to which the 
employee is satisfied and happy in his or her work. (This ncasurb has been
shown to predict both turnover and absenteeism— i.e., the lower the satis­
faction, the more the turnover and absenteeism).
Average the following items:





)1. Intwrnnl. Work Motivation: Tim degree to which thn employee in nulf- 
moMvnted to perforin effectively on the ,1ol>. Tla t:: measure previously has 
been ohown to relate directly to the qupllty of the employee'n work.
Average the following items:
Section.Three: 02, 06 ,  010
016 (reverse scoring)
Section Tivc: 01, 09
C. Specific Satisfaction:): There short scales tap ccvornl cpccifir 
nr.pectc of the employee'c job satisfaction. They oil relate positively to 
•the general catislactlon nenr.ure (Construct A above), but t.hc specific 
satisfaction with "growth" (Scale 5, below) relates most strongly to the 
characteristics of jobs themselves.
Cl. "ray" satisfaction. Average items 02 and 09 of Section Four.
C2. "Security" satisfaction. Average items 01 and 011 of Section 
Four.
C3. "Social" satisfaction. Average items 06 , 07, and 012 of Section 
Four.
C4. "Supervisory" satisfaction. Average items 05,. 0G, and 016 of 
Section Four.
C5. "Growth" satisfaction. Average items 03, 50, 010, end 013 of 
Section Four.
IV. IrlDIVinilAh CPQ’ITli WT-PP STRENGTH: These scales tap on individual differ­
ence among employees— namely, the degree to which each employee has n
strong vs. weak desire to obtain "growth" satisfactions from his or her
work. Individuals high on this measure have been shewn to respond posi­
tively (i.e., with high satisfaction nnd internal work motivation) to
complex, challenging, and "enriched" jobs; individuals loir on this measure 
tend not to find such job3 satisfying or motivating. The questionnaire 
yields two separate measures of growth need strength, one from SecLion Six 
• and one from Section Seven. 1
"Would l.ikc" Format (Section Six)
Average the cJ.:c items from Section Six listed below. Before
averaging, subtract 3 from each ilcri score*, this will result In a
sui&sary scale ranging from one to seven. The items are:
02, 03, 00, 00 , 010, 011
".lob Choice" Format (Section Seven)
bach ile- in Section Seven yields a number from 1-5 (i.e., "Strongly 
prefer A" io scored 1* "neutral’*1 io scored 3* and "Strongly prefer 
B" is scored 5. Compute the need strength measure by avcioging the 
twelve itemo as follows:
01, 55, 07, 010, 011, 012 (direct scoring)
02', 03, 06 , 00, 00, 09 (reversed scoring)
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%V. non VAT) re rtn r .m iA l scour,: A i u w c  rc.nocUiip. the potential of © Job 
for eijcilinp, punitive internal vjork motivation on the part of employee*; 
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WORKING PAPER 1 
ACME/DUPONT 
INTEGRATED SYSTEMS OF QUALITY CONTROL
1. INTRODUCTION
The object of this paper is to summarise some of the key issues that have 
emerged so far from my investigations relating to the development and 
introduction of integrated systems of quality control employing automated 
methods.
2. FOCUS
The key focus of my work on this project is,how the introduction of more 
automated methods of quality control will affect the role of management, the 
organisation structure and the role and contribution of staff employed in 
the business. How far in the introduction of increased automation is it 
possible to maintain and enhance the role of staff in achieving improved 
standards of quality and what is the inter-relationship between the two?
3. RESEARCH ON NEW TECHNOLOGY
Research in this field indicates that the arbitrary introduction of computers 
in the field of manufacture can frequently reduce the involvement and 
satisfaction of staff with negative effects both for them but also in 
relation to the objectives being sought e.g. improved quality.
It is therefore very desirable when introducing these systems to analyse 
and plan for changes in both the social as well as technical aspects of the 











Thus the question of whether the adoption of new technology has a negative 
impact on people and their involvement may not be so much a question of the 
technology itself but rather the way that it is introduced.
We need to recognise that there may be choices and alternatives not only in 
term6 of organisation design and the role and contribution of people in the 
process but also in terms of the technology such that a better fit/match 
between the two is achieved for the benefit of the organisation and the 




KEY FACTORS IN INTRODUCTION OF COMPUTER BASED AUTOMATION
Recent research in this field has indicated that there are a number of key 
factors which can influence the effective introduction of technology and the 
ultimate match between people and the technical system concerned, (see 
Figure II) These include:-
the philosophy, values and culture of 
the organisation and its influence on 
the introduction of new technology, 
the objectives and reasons for the 
introduction of new technology e.g. 
increasing competitiveness or reducing 
costs.
the approach adopted towards system 
development, the degree of participation 
in the design process, the extent to 
which technical and organisational choice 
and alternatives are recognised and 
explored.
the extent to which there is recognition 
of the impact of computer systems on 
organisation structure and the integration 
that can be achieved by information 
technology.
the opportunity created by computer aided 
automation for a more delegated management 
s t y l e .
the opportunities to adopt alternative 
forms of work organisation e.g. moving 
from specialised individual jobs to more 
flexible forms of group working.
Organisation structure
Management style






STRUCTURE \  I
FIGURE I I  KEY VARIABLES IN INTRODUCTION OF COMPUTER BASED AUTOMATION
DUPONT
In fo rm a t io n  c o l l e c t e d  so f a r  r e g a rd in g  th e s e  f a c t o r s  a t  Dupont i n d i c a t e  a 
ve ry  p o s i t i v e  c l im a te  towards th e  i n t r o d u c t i o n  o f  g r e a t e r  au tom ation  and an 
awareness o f  th e  s o c i a l  f a c t o r s  and i s s u e s  in v o lv e d .
In  terms o f  th e  s e t t i n g  th e  company has  sought to  deve lop  a d i s t i n c t i v e  
c u l t u r e  and se e s  f u r t h e r  au tom ation  as a key f a c t o r  in  t h e i r  s t r a t e g i c  
development.
ORGANISATION CULTURE
The c u l t u r e  o f  th e  o r g a n i s a t i o n  which has been d e s c r ib e d  as th e  ' B r i s t o l  way'
has a number o f  s i g n i f i c a n t  and d i s t i n c t i v e  f e a t u r e s  i d e n t i f y i n g  v a lu e s  and
b e l i e f s  about th e  way th e  b u s in e s s  shou ld  be run .  These v a lu e s  and b e l i e f s
have been deve loped  'w i th  and by ' th e  employees them selves and i t  would
appear  in  consequence t h a t  they  have a s i g n i f i c a n t  in f lu e n c e  over  a t t i t u d e s
and behav iour  w i th in  th e  o r g a n i s a t i o n .  (See Appendix A f o r  r e l e v a n t  company
pap e rs )
Such f e a tu r e s  as  th e  emphasis on s a f e t y  and to  o p e r a te  a p r o f i t a b l e  b u s in e s s  
w ith  con t inuous  improvement in  q u a l i t y  and s e r v i c e  p ro v id e  o v e r a l l  o b j e c t i v e s  
w ith  which peop le  can i d e n t i f y .  S im i l a r ly  b e l i e f s  t h a t  management shou ld  no t 
be ' t o p  heavy* and w o n 't  s ta n d  over  o r  p o l i c e  peop le  shou ld  h e lp  to  develop  
the  atmosphere o f  t r u s t  t h a t  they  a re  se ek in g  to  b u i ld .  This t o g e th e r  w ith  
th e  emphasis on th e  o u tw a rd /b u s in e s s  r o l e  o f  management ( c a l l e d  r e s o u r c e s  in  
Dupont) and th e  s t r a t e g i c  c o n t r i b u t i o n  o f  c o re  employees should  h e lp  to  
c r e a t e  a f a v o u ra b le  c l im a te  f o r  th e  f u r t h e r  e x t e n s io n  o f  au tom ation  in  which 
peop le  and t h e i r  c o n t r i b u t i o n  w i l l  no t  be t h r e a te n e d .
5.2 STRATEGY
Improvements i ti the  q u a l i t y  o f  the  p roduct and o f  customer s e r v i c e  i s  seen 
as a key element in  the  s t r a t e g i c  development o f  the  b u s in e s s .  In c rea sed  
au tom ation  and the  development o f  a computer i n t e g r a t e d  system o f  q u a l i t y  
c o n t ro l  is  thus n very im portan t  means o f  h e lp in g  to  ach ieve  t h i s  o b j e c t i v e  
a t  n c o m p e t i t iv e  p r i c e .  However the company a l s o  r e c o g n ise s  the  need fo r  
t o t a l  commilmiMit to  q u a l i t y  from employees n t  n i l  l e v e l s  nnd the  development 
o f  t h i s  commitment i s  seen  as an equa lly  im portan t  element o f  the  s t r a t e g y .
This r e c o g n i t i o n  o f  the  importance of  both  t e c h n ic a l  and s o c i a l  f a c t o r s  in  
the  achievement o f  improved q u o l i t y  should have a s i g n i f i c a n t  in f lu e n c e  on 
the  d es ig n  o f  th e  new system and the u l t im a te  match between th e  technology 
and peop le  invo lved .
S im i l a r ly ,  however, a p a r t  from te c h n o lo g ic a l  developm ents ,  c o n s id e r a b le  time 
and thought has been devoted ‘to  s o c i a l  f a c to r s  in the  development o f  the  
o r g a n i s a t i o n .  Such i s s u e s  as  what type o f  o r g a n i s a t i o n  s t r u c t u r e ,  what s t y l e  
o f  management and what form o f  work o r g a n i s a t i o n  i s  d e s i r a b l e  and a p p r o p r ia t e  
in  the  c i rc u m s ta n ce  and environment in  which they a re  o p e r a t in g  have been 
c o n s id e re d .
5.3 ORGANISATION STRUCTURE
The Company has sought to  deve lop  'a  low f ix e d  c o s t  and more f l e x i b l e  s t r u c t u r e '  
u t i l i s i n g  h igh  spans o f  management c o n t ro l  and se lf -m a n ag in g  team co n c ep ts .
The fo c a l  p o in t s  o f  th e  o r g a n i s a t i o n  a re  the  co re  modules o f  assem bly,  p r e s s in g ,  
moulding and m a t e r i a l  c o n t r o l  w ith  management r e s o u rc e s  s u p p o r t in g  the  co re  
a c t i v i t i e s  from a f u n c t i o n a l  p o in t  o f  view. The open and o rg a n ic  s t y l e  o f  
o r g a n i s a t i o n  i s  r e f l e c t e d  in  the  open p lan  lay o u t  in  th e  o f f i c e s  and the  
r e l a t i v e  lack  o f  emphasis on s t a t u s  d i f f e r e n c e s .
With the  o b je c t  o f  in c r e a s i n g  f l e x i b i l i t y  and r e sp o n s iv e n e s s  to  change the  
concept o f  a f l e x i b l e  work f o rc e  w ith  co re  and c o n t r a c t  employees has been 
adopted to  h e lp  a d j u s t  manning l e v e l s  to  changing demands. This i s  combined 
w ith  an emphasis on the  h igh  added va lue  f u n c t io n  o f  c o re  employees such as 
assembly and c o n t r a c t i n g  o u t  lower added v a lu e  n o n - s t r a t e g i c  a c t i v i t i e s  such 
as p in  making.
Thus in  concep t th e  o r g a n i s a t i o n  i s  based very  much on open s o c io - t e c h n ic a l  
p r i n c i p l e s  w ith  an emphasis on d e c e n t r a l i s a t i o n  and autonomous b u s in e s s  u n i t s .
I t  tends towards a f l a t  r a t h e r  than  h i e r a r c h i c a l  s t r u c t u r e  w ith  a h igh  degree  
o f  d e l e g a t io n ,  a u t h o r i t y  and autonomy a t  the  o p e r a t in g  l e v e l .
In  th e se  c i rc u m s ta n ce s  th e r e  i s  a g r e a t e r  o p p o r tu n i ty  fo r  computer based 
systems o f  in fo rm a t io n  to  be used by employees nnd the  people doing th e  job
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r a t h e r  than being seen as a means o f  in c re a s in g  management c o n t r o l  (See 
Appendix B fo r  approach and i l l u s t r a t i v e  o r g a n i s a t i o n  c h a r t . )
5 .4  MANAGEMENT STYLE
The in tended  management s t y l e  i s  to some e x t e n t  r e f l e c t e d  in  th e  use  o f  th e  
term ' r e s o u r c e '  r a t h e r  than  'management' f o r  management and p r o f e s s io n a l  
s t a f f .  This em phasises t h e i r  r o l e  in  terms o f  s u p p o r t  and f a c i l i t a t o r s  
r a t h e r  than  o f  d i r e c t i o n  and c o n t r o l .  The o b j e c t i v e  as r e g a rd s  th e  r o l e  o f  
re s o u rc e s  i s  t h e r e f o r e  to  be l e s s  h i e r a r c h i c a l ,  more c o l l e g i a t e / p r o f e s s i o n a l ,  
to  g u id e ,  le ad ,  m o t iv a te  and r e f e r e e  and to  be v i s i b l e  and a c c e s s i b l e .
The r e l a t i v e  la c k  o f  emphasis on s t a t u s  d i f f e r e n t i a l s  i s  r e f l e c t e d  in  the  
f a c t  t h a t  a l l  employees a re  s a l a r i e d  and th a t  employee b e n e f i t s  a r e  harm onised.
This d e l e g a te  s t y l e  ofmanagement supports  the  concep t o f  s e l f  management 
which in  i t s e l f  would f u r t h e r  be a ided  by g r e a t e r  p r o v i s io n  o f  computer 
based q u a l i t y  c o n t r o l  in fo rm a t io n .  (See Appendix C f o r  Resource F u n c t io n s )
5 .5  WORK ORGANISATION AND JOB DESIGN
Work o r g a n i s a t i o n  as a l r e a d y  mentioned i s  based on the  p r i n c i p l e  o f  s e l f
managing teams. Each module i s  de f in e d  as an a c c o u n ta b le  b u s in e s s  a r e a  w ith  £or
r e s p o n s i b i l i t y / t h e i r  own i n t e r n a l  s u p p l ie r /c u s to m e r  r e l a t i o n s h i p s .  Emphasis 
i s  p laced  on 'o w n e rs h ip '  by th e  s t a f f  o f  t h e i r  o p e r a t io n s  and th e r e  i s  no 
s u p e r v i s io n  fo r  co re  s t a f f  as such . S t a f f  (T e c h n ic ia n )  a r e  t h e r e f o r e  
r e s p o n s ib le  fo r  th e  d a y - to -d a y  o p e r a t io n a l  management o f  t h e i r  f u n c t io n s .
The o b je c t i v e  i s  f o r  com plete f l e x i b i l i t y  and no d em arca t io n  between s k i l l  
l i n e s  a l though  th e  s k i l l s  r e q u i r e d  a re  i d e n t i f i e d  and developed  (See 
Appendix D).
Regarding l e a d e r s h i p  w i th in  th e  team the  i n t e n t i o n  i s  fo r  t h i s  to  be sha red  
on a r o t a t i n g  b a s i s  ( s t a r  l e a d e r s h ip  p a t t e r n )  where d i f f e r e n t  members take  
r e s p o n s i b i l i t y  f o r  d i f f e r e n t  a s p e c ts  on a weekly b a s i s .  This  i t  i s  acknowleged 
r e q u i r e s  f u r t h e r  development in  p r a c t i c e .  (See Appendix E)
Research has su g g e s ted  t h a t  w here 'au tom ation  and computer based system s o f  
in fo rm a t io n  a r e  in t ro d u c e d  i n  m anufacturing  th e  o p e r a t io n  becomes more o f  a 
con t inuous  p ro ce ss  and t h a t  in  th e se  c i rcum stances  changes to  th e  work 
o r g a n i s a t i o n  to  match may be r e q u i r e d .  Thus a move towards f l e x i b l e  group 
working where a team ta k e s  r e s p o n s i b i l i t y  fo r  th e  o v e r a l l  o p e r a t io n  may be 
more a p p r o p r i a t e .  C le a r ly  th e  p ro v is io n  o f  more e f f e c t i v e  feedback and 
c o n t r o l  in fo rm a t io n  on q u a l i t y  performance would much enhance th e  a b i l i t y  o f  
the  team to  manage th e  o p e r a t io n  and achieve the  d e s i r e d  o b j e c t i v e s .
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NEXT STAGE
The next stage of  my invest igat ion  on th is  project  i s  to look more cloBely  
at the operation of  the s e l f  managing teams and the degree of  involvement 
of s t a f f  achieved part icu lar ly  in the f i e ld  of  q u a l i ty .  How far,  for example, 
are the object ives  of  greater autonomy and f l e x i b i l i t y  being achieved and 
what i s  the current ro le  o f  s ta f f  in re lat ion  to q u a l i ty .  What are the 
a t t i tu d es  of  s t a f f  towards increased automation p a r t ic u la r ly  in r e la t io n  to 
quality  control and how w i l l  this  affect  their  role?
The Technicians have been briefed about th is  next s tage of  the in ves t iga t ion  
and are interested  in cooperating in any necessary surveys.
JOHN BAILEY 
MARCH 1987
APPENDIX i l t - f
DUPONT





A p p e n d i x  11 a
C o re  B e lle ls
Zflnli
Way in which we want to run this business 
(developed w ith /by  technicians)
The Bristol Way
TREAT PEOPLE AS IF THEY WERE W HAT THEY OUGHT TO 
BE. AND YOU HELP THEM BECOME W HAT THEY ARE 
CAPABLE OF BEING
*  V alues the trad ition a l Du Pont b e l ie f s  and p r a c t ic e s  that have  
produced s a f e t y  e x c e l le n c e  both on and o f f  the  job
*  Operate a p rofitab le  b u s in ess  w ith  continuous im provem ent in 
qu ality  and s e r v ic e
*  Not ’top* heavy in managem ent
*  Won’t stand over people or p o lice  them
*  Develop an atm osphere of tru st
*  Develop in te re s t in g  and long term ca reers  for core  people
*  Provide techn ic ian  'ownership' of areas (m odu les)  w ith  
r e sp o n s ib i l i ty  and accou ntab ility  through s e l f  managing tea m s  
and individuals
*  Team leadership v ia  s ta r  model (or other developed  rota for  
duty sharing)
*  T echnic ians run the daily operations, w ith  m anagers resourcing  
a s  n ecessary
* Develop empathy (understanding of the other persbri's problem)
through appreciation  of internal c u sto m er /su p p lier  re la tion sh ip
of m odules  
*
* Develop a sp ir it  of so lid  team work, high qu ality  and productivity  
but s t i l l  an atm osphere where people enjoy the job and have fyn
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A p p e n d i x  1 l b
A DIFFERENT VAY OF OPERATING
PRINCIPLES ESTABLISHED FOR LOW FIXED COST, MORE FLEXIBLE STRUCTURE
•  Drive for a high span of managerial resourcing  by s e l f
managing team  concept and p r o c esse s  (ie. drive for minimum  
managerial le v e ls  and headcount)
•  Fill only defined high value added and s tr a te g ic  job
fun ctions w ith  core em p loyees (where w e  b e l ie v e  w e  bring 
standards of e x c e l le n c e  to the functions).
•  Develop on s i t e  f le x ib le  contracting arrangem ents for  n o n -s tr a te g ic  
operational or ad m in istra tive  job functions.
•  U t i l is e  other DCS investm en t and reso u rces  w here appropriate.
•  Outplace low  value added /  n o n -stra teg ic  m anufacture.
•  Change inward looking resource focus and cu lture to  an 
outward looking focu s  for bu sin ess  support sk i l ls .
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A p p e n d i x  l j b ( C o n t . )
ORGANISATIONAL APPROACH r  KEY FEATURES
Str ucture 
2  5 tra ta
P & M (E) Managers and P r o fe ss io n a ls  ("Resources")
T & A (NE) Technicians and a d m in is tra t ive  ("Ownership
boundary")
Environm ent
T & A (NE) •  S e lf  managing team s v ia  core b e l e i f s / c o r e  sk il l  
developm ent /  “Star" tool for leadership.
•  Technicians “own" the plant -  run daily  operation
•  A bsolute  f lex ib i l ity ,  no dem arcation b e tw een  
sk ill  l in es  -  y e t  sk ill  know ledge resp ected .
•  3 s h i f t  rotating sy s te m  w ith  no su perv is ion  on 
s h i f t  ( sh if t  patterns developed by techn ic ians) .
P & M (E) •  L ess  hierarchical
More c o lleg ia te  /  p rofessiona l
•  Resources; Guide, Lead, M otivate, R eferee
•  Management v is ib le  and a c c e s s ib le  (open plan)
All em p loyees are salary roll
Employee b e n e f it s  "harmonised"
Modular Approach
Clearly defined sem i autonomous ‘b u s in e ss ’ areas
Each module understands internal cu sto m er /su p p lier  
requirem ents
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Appendix 11c
R esource Function
Roll -  P & M (Exempt)
Duties - Focus the energies of the self managing teams (or
Individuals) tow.. .,.c business goals/mission for his 
segment of responsibility
-  Set’s and gains acceptance of goals/concepts for SMTs
(focussed on mission) and audits conformance to these  
goals and concepts.
-  Provides professional resourcing to teams (manufacturing 
processes/electronics/productlon/control etc)
-  Stimulates/encourages co-operation of Individuals to form 
SMTs. Identifies/discourages "cheaters".
-  Referees, provides guidance on contribution assessment of 
SMTs and key individuals.Forms team with other resources 
to assess  relative contribution of s ite  SMTs/individuals.
-  Audits processes for cost conformity, zero defect quality 
and JIT.
-  Audits area of responsibility daily, se ts  and encourages 
high professional standards of appearance, housekeeping, 
and safe working environment, creating an atmosphere of 
pride and well being in our surroundings.
Contribution - Resource’s contribution very much determined by success  
of SMTs/individuals they resource in achieving 
co-operation and energies focussed to goal/mission.
-  Resource writes his own mission, focussed on site  
mission/business goals for his segment.
•  Staff hold a 'Coffee Meeting' once a week to share information 
on activities and briefly discuss general topics. These meetings 
last as long as it takes to drink a cup of coffee.
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P & M (Exempt)
Focus the energies of the self managing teams (or 
individuals) towards the business goals/mission for his 
segment of responsibility
Set’s  and gains acceptance of goals/concepts for SMTs 
(focussed on mission) and audits conformance to these 
goals and concepts.
-  Provides professional resourcing to teams (manufacturing 
processes/electronics/production/control etc)
-  Stimulates/encourages co-operation of individuals to form 
SMTs. Identifies/discourages “cheaters".
-  Referees, provides guidance on contribution assessment of 
SMTs and key individuals.Forms team with other resources 
to assess  relative contribution of s ite  SMTs/individuals.
-  Audits processes for cost conformity, zero defect quality 
and JIT.
-  Audits area of responsibility daily, se ts  and encourages 
high professional standards of appearance, housekeeping, 
and safe working environment, creating an atmosphere of 
pride and well being in our surroundings.
-  Resource’s contribution very much determined by success  
of SMTs/individuals they resource in achieving 
co-operation and energies focussed to goal/mission.
-  Resource writes his own mission, focussed on site  
# mission/business goals for his segment.
•  Staff hold a ’Coffee Meeting' once a week to share information 
on activ ities and briefly discuss genera) topics. These meetings 
last as long as it takes to drink a cup of coffee.
A p p e n d i x  l i e
Self Managing l e a r n  1 (Appendix)
Star Model
This is a model which provides a framework for organising 
people’s efforts increasingly in a self-managing way whilst 
retaining the elements of accountability which are essential in 
any multi-functional business.
PREMISES
* Many support activities can and should be delegated to 
the lowest level in the organisation where the knowledge 
and skills exist.
* Small groups & also ad hoc task forces made up of those 
people most familiar with the problem /  issue can 
frequently resolve the problem /  issue rapidly and 
effectively.
* The output of the works of self-managing teams has to 
be focussed towards the greater purpose in alignment 
with business purpose.
* Accountability is an important element in an efficient 
organisation.
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A p p e n d i x  H < C o n t . )
The star model is a framework which a ttem pts to depict a 
networking arrangement which provides guidance in organising 
orderly group roles around some purpose.
The five point of the star indicate the essential activities 
which have to be attended to in carrying out work towards the 
purpose.
EG.
What - managing 
Who -  people, personnel
Where -  location/environment ; safety, plant, equipment
etc
When -  planning
How -  activities, actions, operations
4
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(WHO ? )  
PERSONNEL(HOW ?) ^  
ACTIVITIES
(WHEN ? )  (WHERE ? )
PLANNING LOCATION
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APPENDIX I l f
A  DIFFERENT WAY OF OPERATION  
PRINCIPLES 
(The W ay in  w h ich  we w a n t t o  ru n  th e  B u s in e ss )
Q Values the traditional company beliefs that have produced safety 
excellence both on and olf the Job
Q Operate a profitable business with continuous Improvement In quality 
and service
□ Drive for a high span of control through self managing team processes:
Provide technician ownership of areas (modules)
Avoid tradlctional management structure •
Won’t stand over people or police them 
Develop an atmosphere of trust
Develop a spirit of solid team work, achieving high quality and 
productivity
Develop an environment where people enjoy their work
□ Attracts and retains good quality people by offering them interesting Jobs 
and career development where opportunities exist as a competitive 
remuneration
Q Fill only defined high value added and strategic Job functions with core
employees (where we believe we really bring something to the key 
functions)
□ Develop on site flexible contracting arrangements for the remaining 
operational or administrative Job functions
□ Develop empathy (understanding of the other person/s problem) through 
appreciation of internal customer/supplier relationship
□ Lean on other electronics investment and resources where appropriate
□ Outplace low value added/non-stralegic manufacture
O Change inward looking focus and culture to an  outward looking focus for 
business support skills
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